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Rear View of the Machine, Showing Mechanism, 


Front View of the Sequnitiin Machine. 











General View of the Machine, Showing Keyboard. 


A MACHINE WITH 18,000 ELEMENTS—-THE PAIGE TYPESETTING MACHINE,—(See page 150.) 














146 
Scientific American, 


ESTABLISHED 1845 


MUNN & CO . EDITORS ANDO PROPRIETORS 
PUBLISHED WEKEBLY Al 


No. 361 BROADWAY, ~- - NEW YORK. 


ERM i oe inks 
‘ Meak a | 
eu ‘ a liage SU lis. Od, 400 


THER SOIRNTIFI IMWERICAN PUBLICATIUNS 


Ss ‘ ica ' 0 «a year 
\ ms ‘ U ” 
- ‘ ‘ ; ' abiis A 
bs ‘ cml " Kista x 
* i ‘ ie countries will 
“ 
j ‘ : er k aft or check 
Mi s ‘ Frank “tree New York 





NEW YORK, SATURDAY, MARCH 9, 1901 


The Baditor ie alway wi to rece e for examination illustrated 
ticles on subjects f timely terest If the photographs are 
“ art md facts auth } ontt 

‘ \ ‘ t i + ; 
1 i 


THE NEW STAR IN PERSEUS 


yeen produced in the realm of stellar 


. sensation has t 
cience by the recent discovery of a temporary star 
whose brightness exceeds that of any other object of 
that class which has been observed in the last three 
centurte On February 21 Dr r. D. Anderson, of 
Edinburgh 1 well-known amateur astronomer, dé 
tected this celestial phenomenon in Perseus, a little 
outh of Alpha and east of Beta in that constellation 
Although the accounts regarding it are not altogether 
accordant, it would seem that at its maximum it ex 


ceeded Capella in brilliancy, and almost rivaled Sirius 


And this culmination appears to have been reached 
on Sunday morning, February ! Since that time 
the star has perceptibly diminished in splendor Dur 


ing the early part of last week it was of about the first 
magnitude, and distinctly inferior to Capella, but 
brighter than its most conspicuous neighbors in Per 


seus, which are second magnitude stars A little later 


even a novice could see that it had faded still farthe: 
Upon receipt of news of the discovery the Harvard 
photographs of that region of the heavens made for 
1 month previous were examined The plate for 


February 19 showed the new star, but with a magni 


tude of less than 10 It also appeared on the plates of 
February 6, 8, and 18 

It is necessary to go bat to the famous outburst 
observed by Tycho Brahe in 1572 to find with certainty 
one which surpassed this in brightne Cycho’s stat 
appeared in Cassiopeia. and id to have equaled 


fenus at her best. Kepler saw another in 1604, but 
is impossible to say whether eat the new star in Per 
seus or not Scareely more than a dozen temporary 
stars have been reported since that time, and not one 
has matched the latest Indeed, some of them have 
been invisible to the naked eye, or else, while bright 
enough to be seen without instruments, were detected 
only by the camera The last discovery of a naked 
temporary star occurred in January, 1892, and 
was made by the same Dr. Anderson who found “Nova 
Persel it was in Auriga, only a short distance from 
the recent luminous outbreak, and not far from Cassi 
opeia, the site of Tycho star Pickering has called 
attention to the fact that nearly ail of the fifteen stars 
which he enumerated appeared either in or near the 
Milky Way, a coincidence that ne thought was not 
without significance 

Astronomers designate celestial developments of this 
kind “new stars but the phrase is misleading. Those 
who are versed in such matters do not imagine that 
these sudden appearances represent fresh creations 
but suppose that something invisible before has be 
come visible But even so, the phenomenon presents 
a mystery of tremendous interest, both scientific and 
popular, and there has been much speculation as to its 
catse 

It has been suggested, for instance, that chemical 
combinations might occur in the atmosphere of an orb 
which had cooled down from incandescence to a bare 
ly luminous condition, and that these combinations 
would evolve enough heat to produce a vivid light for 
a short time Zbliner conceived that a star with a 
thin crust over its molten mass might meet with an 
accident that would rupture the covering, and liberate 
an immense quantity of glowing material. Lockyer’s 
notion has been that two vast swarms of meteoritic par 
ticles, fiying in different directions, meet in space, and 
are made to glow by friction. Others have believed that 
two suns or stars, once hot and brilliant but since 
grown cold and dark, come into collision. Should such 
a thing happen the energy of motion would be con- 
verted into thermal energy, and the two bodies might 
be set on fire. 

A theory somewhat akin to these last two was pro- 
posed by Wilsing a few years ago. Klinkerfues had 
previously tried to account for the flash of a certain 
class of variable stars on the hypothesis that the ro- 
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tation of a satellite around its primary raised an im 


mense tidal wave of obscuring atmosphere, sweeping 
it to one side and more fully revealing the partially 
hidden luminous surface below Wilsing fitted this 
theory to temporary stars by supposing that some huge 
wanderer in space, like a dark sun, passed near enough 
to another body to produce similiar effects, but on a 
larger scale Seeliger has shown that tidal action 
could hardly last more than a few hours, but Scheiner 
remarks that it might serve as a trigger to liberate 
force that would not exhaust themselves for a long 
time The Klinkerfues-Wilsing theory commended it 
self more strongly than any of the others just men 
tioned to Sir William Huggins, the eminent English 
astronomer, although it has not been generally a 
cepted 

\ hypothesis advanced by Seeliger soon after the 
appearance of Nova Aurige# has met with more favor 
as it can be better reconciled with observed phenom 
ena According to this authority, only one solid body 
is concerned in the business, and this encounters a 


nebula. Now a nebula is supposed to be an exceedingly 


attenuated collection of matter. either s eous or dust 
ke Yet when one refl on tl ilmost inconceivable 
velocities at which the cloud and dark orb come to 


gether he can understand that a good deal of heat must 
be developed rhe friction might be of short dura 
tion, and the effect on the invading body would not 
extend to any great depth, yet for the time being the 
result might be eminently pyrotechnic rhe surface 
of the dead star would become incandescent, and pos 
ibly some of its material be vaporized At the same 
time parts of the nebula would also be heated and 


caused to glow Thus there would be two sources 


of light, though the latter would be temporary There 
are strong reasons for suspecting that the recent out 
burst in Perseus represents an occurrence of this sort 


tar and nebula will disappear from view 


after a few weeks or months 
rhe evidence on which this supposition is based is 
pplied by the spectroscope That instrument showed 
nclusively that in Nova Auriga at least two objects 
were concerned, because there were two different spex 
tra, one superposed on the other There was the char 


acteristic spectrum of a nebula, and the spectrum of 
an incandescent solid over which some incandescent 
metallic vapors floated rhe same state of things was 
ilso indicated, but less distinctly. in the case of the 
temporary stars in the Northern Crown (1866) and 
the Swan (1876) ind already the same combination 
has been impertectiy revealed in the observations oj 
Nova Persei Incidentally, it may be remarked that 
the nebular spectrum of the star in Nova Aurige lasted 
much longer than the stellar spectrum, and that when 
last observed with a telescope it présented the appear 
ance of a ball-like nebula 

rhe spectroscope betrays motion as well as com 
position And Campbell estimated that the two ob 
jects involved in the production of Nova Aurige moved 
toward each other at the rate of 550 miles:a second! 
Lockyer is said to have put the combined motion in 
the new star in Perseus at 700 miles a second Possi 
bly this is an over-estimate, because Campbell reports 
that relatively to the solar system the star seems 
to be nearly stationary 

As yet the distance of Nova Persei from us cannot 
be guessed It may be fifty light years away, and it 
may be a thousand It has been in existence too short 
a time for any parallax work to be done with'it. But 
the chief matter of interest is the nature of the event 
which the object reveals, and not the precise location 
of the scene 

> +e- 

AN IMPORTANT TELEPHONE PATENT DECISION 

The United States Circuit Court for the District of 
Massachusetts has just handed down a decision in the 
suits of the American Bell Telephone Company against 
the Na. ~nal Telephone Manufacturing Company, and 
the American Bell Telephone Company against the 
Century Telephone Company, for infringement of the 
famous Berliner patent, No. 463,569, dated November 
17, 1891, for microphone attachment for telephones 

\ few remarks concerning this patent. and its his 
tory and litigation, may be of interest at this time 

As is well known, the transmission of speech by 
telephony. requires two instruments, the first, the trans 
mitter, into which the speaker talks, and the second, 
the receiver, at which the hearer listens. Mr. Bell's 
patent of 1876 described an instrument which could 
be used interchangeably for either of these purposes 
In 1878 Mr. Bdison and Mr. Blake produced transmit 
ters, both unlike Mr. Bell's, and differing from each 
other in detail, but operating on the same general 
principle. They both belonged to the class of trans- 
mitters called microphones, the distinguishing feat- 
ure of which is that the undulations of the electrical 
current by means of which the sonorous vibrations of 
the air in the transmitter are caused to be reproduced 
in the receiver, are caused by variations of pressure 
between two electrodes remaining constantly in con- 
tact, which variations of pressure are caused by the 
vibrations of the diaphragm of the transmitter. 
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The Bell company acquired title to both these pat 
ents, and enjoyed the exclusive right to the use of 
said inventions during the life of the respective 
patents 

About the time that the patent on the Blake trans 
mitter was expiring, the public were astonished to 


learn that a patent had just been issued to the Bell 
company, covering in the broadest possible terms the 
identical microphone transmitter for which the tele 
phone subscribers had been paying rentals in the past, 
and under which new patent the Bell company would 
be entitled to exact a continuance of the same rentals 
for the same instrument for seventeen years longer 

An examination of the files in the Patent Office, then 
for the first time accessible to the public, showed that 
the application for this new patent had been filed by 
Emile Berliner, June 4, 1877, and had become the 
property of the Bell company in 1878, and had been 
controlled by that company to the time of its issue 

rhe extraordinary delay in the issue of the patent 
(the application being all the time under the control 
of the Bell company), coupled with the manifest inter 
est of that company to prolong its monopoly by means 
of that delay, prompted the United States, in 1893, to 
bring suit against the Bell company and Berliner to 
set aside and cancel the said Berliner patent. On 
January 3, 1895, the United States Circuit Court en 
tered a decree setting aside and canceling said patent 
On appeal to the United States Circuit Court of Ap 
peals for the First Circuit, that court, on May 18, 189: 
reversed the decree below, and directed a dismissal of 
the bill of complaint. Thereupon, the United State 
took an appeal to the United States Supreme Court 
and on May 10, 1897, that court rendered a decision 
affirming the decision of the United States Circuit 
Court of Appeals 

The suits just decided by the Cireuit Court were 
brought to enjoin the defendants from making, using 
or selling telephones embracing or containing a micro 
phone attachment substantially as claimed in the said 
Berliner patent The court, on the 27th inst., di 
missed the bill of complaint, holding the Berliner 
patent to be void, and anticipated by the Edison and 
Bell inventions 

rhe Bell company will undoubtedly take an appeal 
and the public will await with interest the ultimat: 
decision which will confirm or destroy the Bell com 


pany’s monopoly 


++ Ore ~— 
THE SLABY SYSTEM OF WIRELESS DUPLEX TELE- 
GRAPHY. 

From an ill-u erstood curiosity wireless telegraphs 
seems at last to have become an important and valu 
able branch of ele | ience Much of the credit 
for this evolution i 1e to Pro’. Slaby, of Charlotten 


burg, and to his indefatigable collaborator, Count 
Arco, both of whom have systematically investigated 
the phenomena of the Hertzian waves and formulated 
laws by which these phenomena can be explained 
As a result of their labors, the uncertainty and whim 
sicality of wireless telegraphy have disappeared 
Much that was formerly considered indispensable in 
the ethereal transmission of electrical waves has been 
proven unnecessary, and even disadvantageous. 

The balloon at the upper end of the transmitting 
wire, ‘supposed to serve the purpose of increasing the 
capacity; the peculiar plates at the receiving station 
formed like butterfly-wings, and likewise designed to 
increase the capacity; the careful insulation of the re 
ceiving wire from the earth; and other details of the 
old system have been rudely thrown aside. Nothing 
more is heard of the law that the distance to which 
messages can be transmitted is proportional to the 
square of the length of the transmitting and receiving 
wires. That there is a definite relation between dis 
tance and length of wire or height of mast may we!!l 
be assumed; but that relation, whatever it may be 
plays no very important part in Slaby’s system, since 
the tension to which the coherer is subjected is aug 
mented by means different from those hitherto known 

The waves sent forth by a transmitter loop are aug 
mented by a condenser An induction coil is con 
nected with the upper end of the loop, and is so wound 
that it permits the passage of low-frequency currents, 
but checks the high frequency currents generated by 
the discharge of the condenser At the moment of dis 
charge the loop acts as a single vertical wire. By 
varying the nature of the induction-coil and the con- 
denser, waves of any length can be sent forth At a 
lecture delivered before the German Emperor, waves 
varying in length from 140 to 600 meters were utilized. 

In direct opposition to Marconi, Slaby grounds his 
receiving-wire An ordinary lightning rod is used 
instead of a mast. If the length of the receiving wire 
be exactly one-fourth the wave length, a node is 
formed at the connecting-point with the earth, and the 
maximum amplitude of the alternating tension ap 
pears at the upper end. Evidently the coherer should 
be attached to the point of greatest amplitude; but 
such an arrangement is impossible in practice. The 
difficulty is very simply and ingeniously overcome by 
connecting with the receiving-wire at the earth node 
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At the free 
wave-amplitude is 


a horizontal auxiliary wire of equal length 


end of this the 
equal to that of the upper end of the main wire. To 
the free end of 
tached. The 
straight line; 

If the 


lightning-rod, 


horizontal wire 


this auxiliary wire the coherer is at 


iuxiliary wire need not be extended in a 


it can be wound to form a coil. 
main which is 


receiving-wire, usually a 


and which cannot, therefore, be readily 
the 


length than the wire can 


lengthened and shortened, be subjected to action 


of electrical waves of greate1 


receive, it is necessary merely to lengthen the aux 
iliary wire in order to receive the message In this 
manner a nodal point can be formed in the auxiliary 
wire, so that the receiving-wire may be subjected to 
electrical impulses by which it would not otherwise 


be influenced. The auxiliary wire in Slaby’s system 
is of the utmost importance; for by its use the receiv 
ing apparatus will be affected only by certain waves 
Thus Prof. Slaby has succeeded in overcoming one of 
the 


the 


most glaring deficiencies in wireless telegraphy 


impossibility of secretly transmitting a message 


to one station alone 


In order to increase the effect of the waves, a 


veculiarly wound induction coil is placed in the circuit 
The coil 
this 


opera 


’ 
H 
between the coherer and the auxiliary wire. 


Prof. Slaby terms a “multiplier.” By means of 


instrument a trustworthiness and certainty of 


tion have been attained which are as gratifying as 


they have been conspicuously lacking in previous 


methods of ethereal telegraphy 


Not the least interesting feature of Prof. Slaby’s in 
vention is the possibility of receiving two messages 
simultaneously at a single station—an end which has 


means of the auxiliary wire 


mentioned. 


been attained largely by 


of variable length already 
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A TRIUMPH OF INGENUITY AND A PATENT WITH 
A HISTORY. 


When we consider the inventions of the latter end 


of the Nineteenth Century we are sometimes impressed 
skill 


of a complicated mechan 


by the enormous amount of inventive which is 


required to put all the part 
ism into that juxtaposition which enables them to per 
Many 


form properly their delicate offices in harmony 


great ideas in 


knowledge of 


inventive minds capable of conceiving 
lacking in that 
minutie which alone would qualify them 


their generalities are 


mechanical 


ting their ideas into practice When a per 
combines these two qualities the full triumph of 
inventive genius may then be attained One of the 


most remarkable examples of the union of large ideas 
and broad principles underlying a complicated train of 
mechanical operations, together with a most elaborate 
working out of movements and details, is exhibited by 
the Paige typesetting machine, invented by James Will 
Hartford, The 
justifies and distributes foundry 


iam Paige, of Conn., now of Chicago 


machine, which 


sets 


types with wonderful speed and precision, is probably 


the most complicated piece of mec hanism ever de 
vised, and it is gratifying to know that the present 
owners of the patent have presented it to Cornell 
University, where it will, for all time, remain as a 


monument to the painstaking care of an inventor who 


spent seventeen years of his life perfecting it The 
machine as it stands has 18,000 active elements, in 
cluding 800 journal bearings While the work pro 


duced was of the first grade and the machine was suc 
cessfully operated by The Chicago Herald, the cost and 
rendered it 

machines 
performing work 
without of the 


always 


complexity impossible for use on a com- 


mercial basis, costing one-seventh or one- 


eighth as much which was entirely 
break 


machine 


satisfactory and any risks of a 


down which would be present in a 


having 18,000 parts. The machine is described in detail 
elsewhere. It will be interesting to trace the history of 
an invention and a patent which for size and complex 
ity is the most celebrated record 


three 


upon 


which issued sim 
ultaneously on October 15, The first patent had 


28 pages of specification, and 


There are patents were 
1895. 
31 sheets of drawings, 
130 claims; the second patent had 163 sheets of draw 
pages of specification, and 146 claims; the 
which Mr. Charles R. North, of Chi- 


with Mr. Paige, had 81 sheets 


ings, 46 
third 
cago, was joint invento1 
of drawings, 49 sheets of specification, and 172 claims, 
referred the justification of the 

This made a grand total for the three patents 
123 sheets of specification, 

No. 547,860, 
drawings are 
sheets 471 


patent, of 


and particularly to 
type. 
drawings 

The 
volume in 


of 275 sheets of 
613 


is really a 


largest 
itself 
include 


patent, 
and the 
in the 163 
reference. 


and claims. 


handsome and 
figures and 1,075 figures of 

The application was filed August 19, 1887 the 
The file was signed 


very 


with 


customary government fee of $15 


for allowance by James Q. Rice, examiner, on March 
22, 1895. The notice of allowance was dated March 
26, 1895, and the final fee of $20 was paid Septem- 


ber 23, 1895, and the patent issued in due course on 
Octobér 15. The first official letter was dated on 
March 15. 1888. or about seven months after the case 
Was filed. The second official letter was more than 
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two years later, on May 5, 1890; other official let- 
ters dated April 14, 1891, and July 18, 1894. 
The long waits between the official letters show the 
enormous amount of work which had to be done by 
both the attorneys and the Patent Office before the 
various actions were taken. Mr. Giles 8S. Rafter did 
practically all the work of examination of the appli- 
cation in the Patent Office, and we are indebted to him 
for much of The patent attorney 
and the draughtsman went to Hartford, where Mr. 
Paige was then living, and where he had his machine, 
and prepared the application. It is said that the at- 
torney’s fee was $10,000 for the patent to which we 
refer, and the draughtsman received $2,000 for his 


were 


our information. 


services. The application as presented included 204 
sheets of drawings, but during the course of the 


application through the Patent Office the number of 
sheets were cut down by eliminating all the illustra- 
tions that were deemed unnecessary. This was done 
with a view to save as far as possible the expense of 
issuing the patent. Mr. Paige changed attorneys and 
the was rewritten. Subsequently Mr. 
Paige removed to Chicago and established a factory 
for manufacturing the machines. His new attorney 
in turn rewrote the case, and the patent as issued is 
the There is something tragical 
about this case, for one of the examiners who worked 
upon it and who signed the first official letter in 1888 
1890 or 1891, and the patent attorney who 
originally prepared the papers died insane, and Mr. 
Charles H. Richardson, who was acting examiner, and 
who signed the third official letter, also died insane, but 
as he had little to do with handling the case it is not 
thought that 
misfortune. 
When the Patent Office the application 
for the large patent, it was suggested on behalf of Mr. 
Paige that examiner go to Chicago and 
examine the application in with the ma- 
The Paige people were notified that they would 
bring the 
pay the examiner's expenses to go to Chicago to ex- 
amine the machine, and as it would have from 
$6,000 to $7,000 to bring the machine to Washington 
the 
Commissioner of 


whole case 


result of his labors. 


died in 


the application was responsible for his 


considered 


the assistant 
connection 
chine 
machine to Washington or 


either have to 


cost 
assistant ex- 


Pat- 
rule to 


they naturally preferred to 
The then 
ents, Seymour, peremptorily 
the 
that 


permission of 


pay 
aminer’s expenses 
refused under a 
but the sug 
an extraordinary case and asked 
bring the 
This was done, and the papers 
that the man could car- 
consented to send Mr. 
The latter spent five or six weeks 
engaged part of the the 
attorney's office and part of the time in the factory 
examining the The machine as originally 
built was 18 or 20 long, and while Mr. 
Rafter was in Chicago Mr. Paige had a large corps of 
draughtsmen with a chief draughtsman at $10,000 per 
annum, and four assistant draughtsmen engaged in re 


examiner to go, examiner 
this 


permit 
gested was 
Commissioner to case to 
his room for inspection. 
drawings were about all 
the 


Rafter to Chicago. 


and 
ry, and Commissioner 


in Chicago, being time in 


machine. 


inches too 


organizing the machine to reduce its length, as de- 
sired They had a large vault in which the work 
ing drawings were kept, and it is estimated that it 


contained about 10,000 sheets, 3 by 3 feet, of working 
drawings of the machine in hand. At that time they 
had in the factory one complete machine, and one 
machine in The former was 
kept behind a locked Mr. North, the 
joint inventor, was a skilled mechanic, and was one 
of Mr. Paige’s workmen who had been helping him in 
developing the justifying apparatus. The government 
was naturally put to very heavy expense besides the 
actua! expenses of examining the case. It is estimated 
that it consumed about $1,000 of time of the various 
Patent Office officials before maturing into a patent, 
had to be followed of 
the price. As 
was about $2.60 a page and 93 cents a page 
the this, combined with the 
cost 6f paper and printing, made the cost of the first 
e‘tition over $6 a copy. The larger patent is as big 
as a good-sized book, and the three together make an 
im» osing volume. 


course of construction. 


dozen doors. 


and when issued the usual rule 


providing for sale at regular 
the text 


to reproduce 


copies 
ople 


drawings, 
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A NEW PERMANENT PHONOGRAPH RECORD. 

When the phonograph first made its appearance, in 
1878, it took a remarkably strong hold on the imagina- 
tion both of scientific men and of the general public. 
the time that public speeches 
reproduced before audiences 
in any part of the country; letters would be spoken 
instead of written, and reuttered in the accents of the 
sender’s own voice; and, greatest of all perhaps, the 
great singers and men would be pre 
for the instruction and delight of future gen- 


It was prophesied at 


would be dictated and 


voices of noted 
served 
erations. 

Up to the present time, the instrument has been 
put to these uses to a very limited extent, to the last 
one searcely at all. The wax records ordinarily used 
are not adapted to the purpose, because they are not 


147 
sufficiently durable. They are frail and easily defaced, 
and gradually wear out after being used a few times. 
There are now, however, two or three satisfactory 
ways in which phonographic records can be preserved 
indefinitely, the most interesting of which, perhaps, 
is described in a recent patent of Mr. Edison's. From 
an ordinary wax record he produces a very perfect 
duplicate made of silver with a thin plating of gold 
There seems to be no reason why such records will not 
last for centuries, and a collection of them, preserved 
perhaps by our museums and learned institutions 
should be of the highest value to the future student 
of history, ianguage and music, more especially as it 
is possible, by processes already well known, to obtain 
from them at any time an almost indefinite number of 
excellent copies. 

The reproduction of the voice given by the phono- 
graph is still somewhat disappointing, and 
much to be desired as a means of studying language; 
but there can be no doubt that if we had a collection 
of records made, say, in the age of Elizabeth, and as 
perfect as those now produced, we would learn much 
of the speech of the sixteenth century. 

Mr. Edison's process is simple but interesting. He 
takes a copper electroplate of a wax record. This 
copper relief obtained is then electroplated with silver, 
the surface of which, next the copper, of course has 
precisely the form of the origina) wax surface. The 
copper matrix is then dissolved away with acid. 

In the electroplating process the wax record is re 
volved under a bell-jar, in a Crookes vacuum, through 
which an electric discharge is passing between elec 
trodes of gold. This causes a discharge of a vapor or 
infinitesimal of gold, which attach them 
selves to whatever they strike, forming a continuous 
coating of excessive thinness, and following the out 
line of the surface with absolute fidelity. Upon this 
coating the copper matrix is plated, to form the inside 
surface upon which the silver is deposited when the 


leaves 


particles 


wax is removed. 

The gold, like the silver, being unaffected by the 
acid used, remains as a plating on the silver record 
the matrix is dissolved away. The 
amount of gold used is scarcely appreciable, and the 


when copper 
silver may, of course, be a thin shell, backed up by 
other material, so that the records are not as expen- 
sive as might be supposed from the materials em- 


ployed. 
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THE POLLOK MEMORIAL PRIZE. 

From time to time we have called the attention of 
inventors to a prize of 100,000 frances ($20,000), to be 
known as the Anthony Pollok Prize, offered by the 
heirs of the late Anthony Pollek, of Washington, who 
his life in the fatal collision of the steamship 
“La Bourgogne” with the “Cromartyshire,” off Sable 
Island, nearly three years ago. The prize, it will be 
remembered, is to be awarded to the inventor of the 
best device for fulfilling one or all of these conditions, 
to wit: 


lost 


To prevent collision at sea, to save the ship 


in case of collision, to save the passengers and crew 
collectively in case the ship is abandoned. 
Previous experience has shown that many devices 


and apparatus offered could not be practically relied 
on in case of accident, owing to the limited number 
of the merchant has therefore 
been decided to exclude devices designed to save indi- 
viduals life 
buoys, etc.; such apparatus which encumber the decks 
so as seriously to irterfere with the carrying ca 
pacity both as to passengers and freight, or such as 
could not be readily adapted and used on ships now in 
general service; all improvements or modifications of 
inventions already recognized as insufficient for the 
purpose of saving the passengers and crew collectively, 
such as lifeboat davits, oil-throwing devices, etc.; rafts 
of all kinds which must be mounted, assembled or in- 
flated at the time of the accident; and hatch covers, 
deck houses, etc., which are designed to float uutomat 
ically when the ship sinks. 

The devices and inventions may be presented in 
full size ready for trials, or models and drawings show 
ing all details may be submitted. 

The competition will be opened at Havre on Septem 
ber 9, 1901. 

The’ jury, whose names will be published later, will 
consist of men whose competency is unquestionabie 
and will have power to prescribe tests and trials. All 
possible facilities will be offered to the inventor; but 
all expense must be borne by him, The exposition of 
devices entered in the competition will be held at 
Havre under the auspices of the Chamber of Commerce 
of that city. No charge will be made for space, or for 
the care of the exhibits. If the exhibit be marked 
“Prix Anthony Pollok” no duty will be exacted by the 
French customs officials. 

The devices must be delivered 
Havre between August 1 and September 1 
addressed “Concours Prix Anthony Poilok 
S. Dechaille, Directeur du Service des Signaux et du 
Sauvetage de la Chambre de Commerce, Havre, France.” 


crews of vessels, It 


separately, such as belts, waistcoats, 


free of charge at 
1901, and 
Capitaine 


wegen set 
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AW IMPROVED GASOLINE AUTOMOBILE 
The vehicle shown in our illustration has recently 


been severely tested over a run of 538 miles, without 


rest, during extremely cold weather, almost unen 
lurable by the drivers 

it is a new Columbia gasoline runabout, known as 
Mark 8, built by the Electric Vehicle Company, of 
Hartford plans by Mr. Hiram P 


chief engineer of the company, and has demonstrated 


Conn., afte Maxim 


atisfactorily its durability and power in the test 


lately made The total weight of the vehicle, with 
eleven gzallons of gasoline and sun 
adrie is 1,640 pounds The quantity 


of gasoline mentioned will carry the 


vehicle 165 miles 


rhe engine is a single cylinder, Otto 


cycle The cylinder dimensions are 
16 diameter by 6.8 stroke The com 
plete engine, with 19-inch flywheel 
weighs 240 pounds This weight in 
cludes governor, carbureter with pip 
ing, Water-cooling pump and nece 
ary piping therefor rhe engine i 
yf the ingle-cylinder type having 

brake horse power actual at 750 revo 
lutions per minute It is located in 


the front of the vehicle, as in the 


standard designs, as found best by 


iong experience in Europe It is 


mounted upon a separate spring-sup 
ported frame of its own 

Power is transmitted from the en 
gine flywheel through a friction clutch 
also 


0, erated by a pedal in the floor 


as in best European practice From 
the friction clutch a shaft runs longi 
tudinal of the vehicle, and carries four 

different 


The countershaft. to 


gears, three of them being for gear reduc 


tions ahead, and one for reverse 
which they gear 


continues to the rear axle, which 


live,” and which it drives through the medium o 


very large and generously proportioned bevel driving 
gears. The entire gearing is incased in one cast-steel 
box, which includes the rear axle, and which positively 
insures the alignment of everything. That this con 
struction is carefully judged by 


friction 


worked out may be 


the fact that at 4 horse power input at the 
clutch, the losses in transmission to the rear axle are 
only 6 per cent 

15.2 to 1 
These 


which are 


The gear reductions are 
7.8 to 1, and 4 to 1 


gears are thrown in by 


respectively 
with 13.9 to 1 for reverse 
positive clutches 


operated in a very simple manner by one lever pro 


jecting up at the side of the seat The principle of 


control is much simplified, all the change gear fun 


tions being done by one lever In order to insure 


positively against attempting to throw in changes of 


gear without disconnect 


ing the engine or 


source 


of power, a very simp! 
and ingenious interlock is 
provided, which makes it 
impossible to change the 

without first pressing 
forward the clutch pedal 


which disengages the frix 
tion clutch on the 
fiywheel 

The friction clutch is a 


engine 


plain wind-up brake faced 


with leather, so that all 
degrees of slipping can 
take place without danger 


of cutting or running dry 


insuring wearing nothing 
more than a leather band 
This is of ample propor 
tions so as to prolong th 
life before the new leather 
has to be put in 

The speed of the engine 
is controlled by a govern 
or This governor operates 
a valve in the suction 
pipe. In the suction pipe 
beyond the governor throt 
tie is the aspirating car 
bureter, sc «irranged that 
when the governor throt 
tle opens and permits a 
vigorous suction a larger 
amount of gasoline 


rates, or when the govern 


aspi 


or throttle, by partially closing the suction pipe, re 
duces the vigor of the engine suction, less gasoline is 
aspirated. This insures a uniform quantity of gas 
mixture at all engine speeds. 

The engine is speeded beyond its normal by means 
of a foot pedal control, and the ignition is automatic 
ally advanced or retarded by the engine according to 
its epeed, so that the maximum effect is always pro 
duced from whatever charge the governor permits the 
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engine to get. 
rent and jump spark 


The ignition is by the secondary cur- 
The primary current was gen- 
erated from four cells of a special dry battery. 

In the recent 500-mile run, when the climatic and 
road conditions were as severe as they are ever likely 
to be in this latitude, it was found that 14.4 miles 
were obtained per gallon of gasoline, the load being 
2,040 pounds, including the weight of two passengers, 
heavy wraps and baggage 

The best average speed on this trip was 23 miles 
per hour, made on the west side of the Connecticut 





A NEW COLUMBIA GASOLINE RUNABOUT. 


River, between Hartford, Conn., and Springfield, Mass., 
over roads that were a succession of grades 

The vehicle ran continuously for forty-one hours, 
The trip was up 
from Hartford 


with but one stop of fifteen seconds 
River 


and back on the opposite side, over roads near 


one side of the Connecticut 
Conn 
est to and pzrallel with the river Altogether, it was 
quite a successful trial, and proved the capabilities and 
economy of this type of vehicle perfectly 
>-e-2e 
SAN GIMIGNANO AND ITS TOWERS. 


Massimo d'Azeglio has well said that San Gimignano 
the middle ages. It lies on the rail 


is the Pompeii « 
Florence and Siena, and is beautifully 
of the cities of the 


way between 
situated on a hill. Like most 
it had its origin in Roman times, ar 
begin to hear of the sturdy 


Latin peninsula 
in the tenth century we 
little city, and a century or two later it was really an 
independent state of ten thousand inhabitants. The 
year 1276 marks the apogee of its political life, and 





THE TOWERS OF SAN GIMIGNANO, ITALY. 


the city, as we see it to-day, dates largely from this 
time; but in 1353 it suffered terribly in consequence 
of the dissensions of the leading families who belonged 
to the opposite political parties, and at last it became 
subject to Florence. 

There is no town in Tuscany which presents so 
faithful a picture of Dante’s time, and nowhere can 
we obtain a clearer insight into the rich development 
of Italian art in the earlier years of the period which 
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preceded the Renaissance. The tranquil architecture 
of the thirteenth century has not lost its freshness, 
and the multiplicity of the noble edifices and an air of 
sumptuousness on a smal! scale all aid in making it a 
delightful spot to visit. It is truly what the French 


“strong place,” with its crenelated walls and 


The towers make the city look like some East- 


eall a 
towers 
ern town with lofty minarets, and their effect is most 
striking There were originally fifty towers, but now 
only thirteen remain, so that the reader can imagine 
have looked like in the middle ages. 
These towers were built for defense 


what it must 
by various families during the turbu- 
lent times when Guelphs and Ghibel- 
lines fought each other gratuitously 
Adjoining the Palace is the Torre del 
Comune, 331 feet high. It had a mark 
part way to indicate the height be 
yond which the citizens were not al- 
lowed to build, according to a sump- 
tuary law The city, which now has 
8.200 inhabitants, is a charming one 
tourists seldom 
New York, 
buildings, really resembles San 


oO visit although 


make stops there with its 
high 
Gimignano at certain times in the 
twilight or in a light fog, and the sky- 
line is most picturesque in both in 
stances. 
ooe - 
Experiments on Transmission of 
Malaria by Mosquitoes, 


4 few months ago Drs. L. Sambon 
and G. C. Low, of the Tropical Medical 


Institute of London, decided to estab- 
lish themselves in the Roman Cam 
pagna, near Ostia, for the purpose of 
studying the question of the propagation of malaria 
by mosquitoes. The malarial season lasts from May to 
the end of October, and it was during this period that 
the experiments were carried out. In this region no 
one can remain even for one night without the risk 
of contracting malarial fever of a very violent type. 
The doctors took no medicine of any kind, but simply 
precaution of retiring every night, one 
to a specially constructed hut, in 


adopted the 
hour before sunset 
which it was impossible for the mosquitoes to enter; 
and they did not come out before one hour after sun- 


rise. In this way they entirely escaped being bitten 
by the mosquitoes, which, as is well known, only seek 
their food at night The British Medical Journal 
states that the experiment has furnished conclusive 
results as to the pre zation of malaria by mosquitoes. 
On the 13th of September, Prof. Grassi, accompanied 


by a number of scientific men, visited the two English 


physicians, and found that they were able to exist in 
midst of a population decimated 


They showed, 


perfect health in the 
by malaria 
therefore, that it is only 


necessary to avoid being 


bitten in order to escape 
contagion. The experi 
ment, however, being of 


negative charac 
desired to 
proof and 


a purely 
ter, it was 
make further 
show that the malaria 
produced in a 
perfectly healthy 
if bitten by 
containing the 


would be 
person, 
mosquitoes 
germs of 
the malady. This idea 
was also carried out. A 
collection of mosquitoes, 


which had been in con- 


tact with malarial pa- 
tients at Rome, was pre- 
pared by Prof. Bastian 
elli, and sent to Dr. Man 
son at London. One of the 
sons of the latter offered 
himself as subject of ex- 
Although he had 
infancy, 


periment 
never, since his 
been in a malarial country, 
infected and 
striking 


he became 
thus furnishes a 
proof of the transmission 
of malaria by mosquito 
bites. 
—>* > oe 

Prof. R. T 
the United States Weather 
wireless teleg- 


Fessenden, of 


Bureau, is making experiments with 
raphy on the southern coast. Stations will be estab- 
lished at Capes Hatteras and Henry and at other coast 
points north of Cape Hatteras. It is the government’s 
intention to communicate storm warnings to vessels 
at sea off this dangerous locality. It is also intended 
to send storm signals to life-saving stations when the 
wires are disabled. If the tests are successful, the 


entire coast will be similarly equipped. 
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TREES AND PLANTS OF SOUTHERN CALIFORNIA, 


BY PROF. CHARLES F. HOLDER. 

The cacti of Southern California are equally strik- 
ing. Here all the choice hothouse specimens of the 
East standing the occasional 
cold winter nights without perceptible effect, and giv- 


are seen out-of-doors, 
ing the impression-that the cold is not so severe as it 
In Fig. 1 a California cacti garden is shown, 
similar to several in 
Angeles. Here 
is the huge 
candle cactus 
so common on 
the, Mexican 
Arizonian : 


seems. 


and Los 


Coronado, 


Pasadena, 


and 
deserts, and 
many more af- 
fecting curious 
and 
shapes; 


the 


grotesque 
but 
common 


cactus of the 
country is the 
Opuntia, or 
prickly pear 
(Fig. 2), of 
which t here 
are one hun- 
dred and fifty 
species. One 
large form, 
called the 
tuna, may be 


seen growing 
effectively near 
San Gabriel 
The 
enormous, 
the plant is 
sixteen or 
feet 


leaves are 


and 


seventeen 
in height. This 

cactus was planted as a hedge around the old mission 
of San Gabriel, described by the writer in a previous 
number of the AMERICAN. The cacti 
not beautiful in but they add to the at- 
tractions of the landscape, and in many localities on 
the the 


veritable cactus, 


ScIENTIFIC are 


themselves, 


islands off shore there 
which in the spring 
The fruit of the purple 
sometimes eaten; it makes very fair 
The 
lies in their blossoms, 


mainland and on are 


forests of are 


a mass of yellow bloom 
prickly pear 18 
wine and jelly, and has various economic values. 
interesting feature of the cacti 

which often remarkable in 
all the the 
is most striking, each plant bearing eight 


color, perfume, and 


Rainbow 


are 
of 


Candicans 


shape. family Cactus 


or nine blossoms, four or five inches across—a veritable 


blaze of color. Dasyacanthus, covered with gray spines, 
a hideous object, has a splendid large flower, red and 
vivid yellow. Pectinatus has large pink blossoms four 
inches across. 

Australia has contributed to the adornment of South- 
ern California mesas. Fifty years ago the table lands 


were either barren, or had here and there groves of 
live oaks; but now valleys like the San Gabriel appear 
dotted with forests in geo- 


metrical lines and squares. 


These trees, tall, plume 
like and of showy mien, 
are eucalypti from Aus- 


tralia, among the most val 
uable importations, as they 


are very rapid growers, 
and when cut grow again 
from the stump; when 


large they are magnificent 
specimens of trees. These 
trees are employed to line 
avenues, to form wind 
they oil 
and kino, and are extreme- 
ly valuable in 
waste or damp places. The 


breaks; produce 


reclaiming 


eucalyptus was introduced 
into California by the Hon. 
Ellwood of Santa 
Barbara; and many of the 
hundred fifty 
species are to be found in 
the State to-day. The blue 
gum, form of 
Los Angeles, Pasadena, and 


Cooper, 


one and 


the common 


other places, is one of the 
tallest of trees, 
noble specimens 


and some 
are 
known 


One in Tasmania 


has been measured and 
found to be three hundred 


and thirty feet tall: and it 


is claimed that four hun 
dred feet has been at 
tained. From the seed the 





|Fig. 2.—PRICKLY PEAR, OPUNTIA. 


Scientific American. 


eucalyptus will attain twenty-five feet in eighteen 
months. An eight-year-old tree at Kinneloa, near 
Pasadena, measured seventy-one feet in height. In 
Fig. 3 the ecualyptus blossom is seen. It repre- 
sents the famous Magnolia Drive at Riverside, with 
eucalyptus trees in the center and upon the left. The 
tree which possibly attracts more attention in Cali- 
fornia than any other is the pepper (Fig. 4), with its 
beautiful lacelike mass of foliage and clusters of vivid 


Fig. 3,—EUCALYPTUS BLOSSOM, 
red berries. The pepper makes an effective shade, and 
is the characteristic tree of Pasadena, Los Angeles, and 
Riverside. 

Marengo Avenue, in Pasadena, is particularly 
noted for its interlocking pepper trees, which, grow- 
ing either meet, forming a perfect arch 
for a mile The tree is a rapid grower, and 
under favorable conditions attains a large size. This 
pepper is the Schinus molle of botanists, and was prob- 
brought to California from South America. A 
fiction, which is sometimes explained to 
tourists, is that it is the tree from which pepper 
comes; but it is needless to say that the name arises 
from the pungent, peppery odor of the red berries or 
drupes. 

The enigma of the Californian climate is still further 
emphasized by the banana, which is seen in many 
sections. It attains large size and beauty, especially 
the Abyssinian varieties; but they do not come to 
perfect fruition. The guava, tamarind, orange, lemon, 
lime, grape fruit, loquat, alligator pear and a score 
of others grow illustrating the possibility of 
tropical vegetation in a semi-tropic climate. 


on side, 


or 80. 


ably 
pleasant 


here, 
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Change of Color Observed tn Shrimp, 

Two English scientists, Messrs. Gamble and Keeble, 
have lately published an account of the change of 
color produced in the case of a variety of shrimp, 
known as the Hippolyte varians, which lives among the 
seaweed along the borders of the coast. It has been 
already observed that some of the shrimps change their 
color according to the locality in which they live. 
The authors have made a careful study of the subject, 
and have pre- 
pared a series 
of coiored 
plates which 
show the dif- 
ferent colors 
of the shrimp 
and the sea- 
weed; thus on 
brown sea- 
weed a brown- 
ish color is as- 


sumed, often 
streaked with 
small lines 
which imitate 
in a striking 
manner the 
structure or 
the plant. On 
the zosteres a 
green color is 
taken, and in 
each case the 
coincicence of 
color is well 
marked, The 
authors find 


that if a 
shrimp which 
has adapted it- 
self to a cer- 
tain color is 
corresponding color 
for example, the 
shrimp adapted to green seaweed is changed 
to brown, it keeps its original green color for 
more than a week, and at the end of that time only 
some of the individuals have changed their color to 
brown. Thus, although the color of the substratum 
acts upon the animal the change is slow and uncertain, 
which shows that the individuals which are adapted 
to a certain type of plant must have lived upon this 
from an early age and could hardly change their 
locality without danger. The color of the hippolyte 
is modified rapidly and surely when the light is made 
to change in i.tensity, but at equal intensities mono- 
chromatic light seems to have no influence upon them. 
Another point observed by the authors is that the 
hippolyte, and probably other crustaceans such as the 
mysis and pandalus, give singular periodic changes of 
color. At 9 o'clock in summer and 5 o'clock in winter 
the diurnal tint changes little by little and in about 
one arrives at an intense azure blue, accom- 
panied by an almost entire transparence of the body. 
It seems that the hippolyte has acquired the habit of 

this change, for if it is 

kept continuously for 24 or 

48 hours in either a dim 
| or a lighted aquarium, it 
none the less assumes the 
dark color when night ap- 
proaches outside, The ex- 
perimen's made as to the 
effect of a longer time have 
not yet been fully realized, 
but the present facts re- 
main unchanged. The 
movements of the chro- 
matophores are without 
doubt directed by the nerv- 
ous system, as has been 
shown, among others, by 
Pouchet. When the light 
changes in quality or in- 
tensity the starting point 
of the action seems to be 
the optical center, but the 
periodic change of color 
has its origin, not in the 
eyes or the optical ganglia, 
but in the rest of the nerv- 
ous system. 


Fig. 4.—PEPPER TREE. 


another, the 
immediate; if, 


transferred to 


change is not 


hour 


- —eoe — 

It is proposed to illu- 
minate the Yosemite Falis, 
2,600 feet in height, by the 
use of twenty arc lights in 
connection with means for 
producing effects. 
Some of the roads are also 
to be lighted with elec. 
tricity. 


color 
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THE PAIGE TYPESETTING MACHINE 

Mr. Ps first had hi 
typesetting problem about 1873, and in the next year 
he Oompleted a 


attention directed to the 





composing machine which contained 
no provision for justification or distribution He then 
invented and constructed an independent machine 
fe distributing the type Ir 18 an arrangement 


made with the Farnham Typesetting Company, of 


Hartford, Cont for a distributing machine, and a 

tion was formed and a contract made looking 
to the introduction of machines using the Paige com 
positor and the Thompson distributor About this 
time M Paige nvented hi combined machine to 
contair the principal feature of his compositor to 
methe with the leading features of the Thompson dis 
tributor, the typ ing taken from a galley and dis 
tributed into the bottom of the inclined channels. 


from which channels the type were delivered to an 


intermediate point in their length for purposes of 
compositior 


\bout ISS8l a machine was completed 


for the double purpose of composition and distribu 


tio I without provision for justification A new 
machine was built by the Pratt & Whitney Company 
rly July SSi, type was automatically 

stified in the machine rhe company passed through 

irious vicissitudes, and the machine reached Chi 

cago in 1892 Work was again started in February 


S94, and was pursued until August, 1894, when the 
first machine was completed and put in operation in 
the office of The Chicago Herald, and it is claimed 
that wonderful results were obtained, but the mat 
ter had been delayed so long, and the art had advanced 
so much in the meantime, that it was not considered 
practical to build the machine 

Having given the history and romance of this re 
markable patent, on our editorial page, we are enabled 
through the courtesy of Mr. Philip T. Dodge, the Presi 
lent of the Linotype Company, who presented one ma 
chine to Cornell and the other to Columbia, to give a 
short account of the actual operation of this wonderful 
machine 

We will now briefly describe the Paige machine 
Of course. only the merest outline can be given of 
the wonderful mechanism of this remarkable creation 
of the inventor The machine was designed to use 
one size of type rhe model machines constructed 
were for nonpareil type rhe machine was arranged 
to distribute <cead matter into both type and space 
cases automatically, to set matter from the type case 
by means 0! a keyboard, to automatically justify line 


of matter by inserting between the words a space of 


a thickness predetermined by a series of word measure 
ments, and to finally place the matter in galleys, solid 


single or double-leaded, as desired, all of these opera 


tions being performed at the same time and in per 
fect harmony with each other rhe type is contained 
in the vertical channels of the type case, which is 


slightly inclined to prevent the long columns of type 


falling to the front 


The setting is performed by a horizontal row of 
setter plungers, each plunger being in register with 
its particular channel and character These plunger 
in action pass through the type channels about two 
inches above the lower end of type column, pushing 


ty pe mut from the column upon a raceway in fron 
The setting action, after the key has been pressed 
by the operator, is purely mechanical, being controlled 
by a time lock device Depressing a key operat 2s 
through a borizontal wire to a vertical detented lever 
rhis lever supports the rear end of an initial mov 
ment plunger, the front end of which engages with 
the setter plunger proper The detented lever being 
pushed back by the key action, the initial plunger 
falls in front of it, and by the return of the detented 
lever is given a forward motion of one-quarter of an 
inch This forwards the setter plunger in exact time 
to become engaged by a revolving wing shaft, which 
completes the plurger’s movement and sets the typ¢ 
out upon the racewa \ second wing shaft, revolving 
in opposite direction to the first, returns both the 
etter and initial plungers to position, the initial 
plunger being lifted, so that its rear end rests again 


upon the detented lever The key is returned by the 
action which give the initial movement to the 
plunger. One key, or as many as can be used in spell 
ing from left to right. may be pressed at one and the 


same time 

rhe type set out upon the raceway by the plungers 
are collected at the left-hand side of the case by the 
type driver, which sweeps the entire length of the 
etter raceway Here the word is completed, and 
measured by a mechanical device 4 touch of the 
word key, and the word is forwarded to the word race 
way Each word is measured, and kept separated 
from the other An indicator on the keyboard shows 
when the line is full The line key is then pressed, 
which transfers the aggregate word measurement to 
the space-selecting device, pushes a pin, one of a 
cirele of pins contained in a revolving disk, and re 
turns the measuring device to its zero position, in 
time for the succeeding word 

The space case is located at the left end of the ma 
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chine, and arranged in the same general manner as 
the type case 

The line of separated words traverses the word race 
way until the space case is reached. Each word is 
then carried across the front of this case by a long 
movement of the comb or conveyer. It is while the 
comb is returning for another word that the space is 
set out from the case; the next word forwarded, car 
ries this space with it into the line. This continues 
until the line is formed, perfectly justified upon a 
slide located over the setter galley Concurrent with 
the assembling of the last word into the line, the pin 
previously set by the line key action, engages to re 
tract the slide under the line, and push the line down 
into the setter galley, single or double leads being 
inserted as desired. This continues until the galley is 
filled, indicated by an alarm, or until copy is ex 
hausted 

The space case holds spaces of eleven different sizes 
To determine the thickness of space necessary to jus 
fify a line, the measure of each word, as it is being 
set, is successively recorded upon a sliding bar With 
the last word of the line measured, the bar has move 
to the aggregate of the words contained in the linge 
Concurrent with each word set, pin blocks moving in 
an endless chain, and containing eleven sliding pins 
each, have been advanced step by step, so that when 
the line is finished a block for each word it contain 
has been moved into a position to engage with a plate 
having raised blocks arranged in combination upon its 
Twelve of these combination plates are con 
The plate to be 


surface 
tained in a horizontal grooved box 
advanced from this box to a position under the pin 
blocks is determined by the number of words con 
tained in the line. The distance which it must be ad 
vanced that the proper combination of blocks may 
engage with, and set the pins in pin-blocks, is dete 
mined by the measure of the line recorded upon the 
sliding bar. The blocks and plate being in position, 
a slight vertical movement engages the two Pins 
coming in contact with combination blocks are raised 
unison 


above the others. These blocks now move it 


with the line they represent, and reach the space case 
together, the words in front of the case, the pin-block 
it the rear The space setter plungers are operated 
yy a row of eleven vertical levers, engaging at the 
bottom with the plungers, and at the top in register 


f levers 


with the pins in pin-blocks. The upper end « 
ire made with a point projecting backward at right 
sed slight 


angle to the vertical, and ra y above the top 


of pins in normal position As the first word of line 
is carried past the space case, the first block is moved 
in register with the vertical levers \ rocking motion 
carries the top of levers backward, engaging them 
with any pins previously raised by combination blocks 
Any lever so arrested in its backward motion imparts 
an initial movement to its particular setter plunger, 
which sets the space out upon the raceway, to be car 
ried along by the succeeding word into the line. Each 
block in turn is brought into register with the levers 
until the spaces are set and the line justified 

Dead matter, with leads and rules extracted, is 
placed in galley for distribution A vertical move 
ment registers the top line of type with a horizontal 
blade, which forwards it into a raceway A longitu 
dinal slide presses the end type into the cut-off, which 
separates it from the line, and raises it to the level 
of the distributor raceway, upon which it is pushed 
by a plunger, to be forwarded by a comb movement 
The cut off operates continuously, separa:ing one typé 
at a time from the line All characters are forwarde:! 
to the right, to be distributed into the type case, while 
all spaces move to the left, to be distributed into the 
space case \ system of notches on edge of type, ar 
ranged in combination with a selecting device, enables 
the type to be distributed into their respective chan 
nels. The dis‘ribution is made into the bottom of the 
case, the column of type rising as each type is in 
serted. To prevent this interfering with the setting, 


which is performed «t a point about two inches abov 


the distribution and setting are arranged to take place 
on different portions of the revolution of the machine 
—- eo -- 
Fishing With a Steam Pump. 

Our French contemporary, Cosmos, describes a curi 
ous means of fishing which was discovered accident 
ally. It will not, of course, commend itself to sports 
men more than does the use of dynamite cartridges 
exploded in the water. A pond was being drained by 
a powerful steam-pump Each stroke of the piston 
drew up about 25 gallons of water, and the pond was 
emptied in a few hours, and it was found that the 
fishes were also pumped with the water A metal 
basket receives everything pumped. The water and 
slime escapes, and a boy collects the fish and assorts 
them according to species and weight 
> + 0+ oe 








Mr. Tesla’s agent has left London for Lisbon to es 
tablish a receiving station on the Portuguese coast at 
the fortieth parallel of latitude, which will be in com 
munication with a Tesla transmitter located on the 
New Jersey coast. 
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Automobile News. 

Motor vehicles in Holland are coming into consid 
erable use, and the prospects for American machines 
are good. The machines intended for Holland should 
be made narrower than those built for use in America, 
because the roads are too narrow to permit two ma 
chines of 4 feet 8 inches in width to pass each other 
Carriages must not have more than 2,220 pounds 


weight on each wheel 


The French Postal Administration has been some- 


what behind that of other countries in organizing an 
automobile postal service, but a system of specially con 
structed electric vehicles is to be shortly put into use. 
One of the first of these, constructed by the Vehicle 
and Automobile Company of Paris, was recently in 
spected by M. Mougeot, Postmaster General, and other 
officials who expressed themselves as greatly satisfied 
with this type of postal delivery wagon, and it is to be 
tested in actual service before long. 


The date of the Gordon Bennett cup race has finally 


been agreed upon by the different clubs, and it is offi 
cially announced for the 29th of May The Paris 
Bordeaux e has been fixed for the same day, and 
will be in over the same route; there will be an 


hour's difference in the time 


of starting, the competi 
tors for the cup starting first Their record will class 
them at the same time in the cup race and the Paris 
Bordeaux. The start will be made from Ville d’Avray 
about 3.30 A. M 


There are nine competitors—three 


English, three French, and three German. Further 
information as to the route and the details of the race 


will be given later 

A race between an automobile and an express train 
was lately made at Rome, in which the automobile 
carried off the honors. It was the result of a discus 
sion between M. Marino Torlonia, who affirmed that 
his machine would beat the express from Rome to 
Civita Vecchia (42 miles), and Commander A. Silves 
trelli, who thought the contrary, and a wager was 
accordingly laid M rorlonia, although hindered 
along the route by the numerous vehicles, nevertheless 
won the bet by arriving at the station of Civita 
Vecchia just in time to see his opponent descend from 
his compartment, and was greeted with enthusiasm 
by the crowd of amateurs who had assembled to watch 
the result 

Some further particulars have been obtained as to 
the automobile system which is being organized for 
Madagascal! It is designed for freight and passenger 
transportation between the coast and Tananarive, a 
distance of 150 miles; it is expected to cover the route 
in 14 hours The road, which has only recently been 
finished by the government corps, has many steep 
grades; the average grade is given as 6 per cent. The 
vehicles to be used in the system have gasoline motors 
of 8 horse power, and can transport, besides the con 
ductor and a mechanic, 6 passengers and 700 pounds of 
baggage The concession has been obtained by a 
French company, who have already commenced opera 
tions and expect to have the system in running order 
before long 4 number of skilled mechanics, recruited 
from the automobile factories of Paris, have lately 
been sent to Madagascar, taking with them the tools 
and pieces necessary for repairing the machine. The 
repair shep which will be opened at first will no doubt 
develop later on into a factory for the construction of 
machines 

The Tour of Tunis will no doubt be one of the most 
interesting automobile excursions of the year, as will 
be seen by the following programme of the route and 
the different sites to be visited. It starts from Mar 
seilles on the 22d of February The packet boat of 
the Franco-Tunisian Company takes the excursionists 
from Marseilles to Tunis. and the visit to the city and 
environs, Carthage, etc., lasts till the 26th. On the 
following day an excursion of 30 miles is made to 
Zaghouan to visit the ruins of the aqueduct of Car 
thage March Ist, 
covered, and March 2d, Sousse-Kairouan 
Kairouan-Sfax (102 


Tunis-Sousse (85 miles) will be 
34 miles), 


with visit to the mosques; 3d 
miles), visiting the amphitheater of El-Djem; 4th, 
Sfax-Gabes (81 miles) 5th, Oasis of Gabes, thence 
returning to Tunis. On the 10th, an excursion will be 
made to Bizerte (34 miles), with a buffalo hunt at 
Djebel-Ackel and visit to the lake of Bizerte, the 
Arsenal, et returning to Tunis by the 12th. The 
members of the caravan will find along the route the 
different supplies necessary, such as gasoline, oils, 
pneumatics, etc., and besides they will be accompanied 
by an automobile wagon containing pneumatics, and 
another belonging to the Soudan Automobile Company 
with different pieces and tools, as well as a number of 
mechanics Among the prominent sportsmen taking 
part in the excursion are the Count de Chasseloup 
Laubat, with a 12 horse power Panhard & Levassor 
Etienne Giraud, with the 24 horse power 
Count de Cha 


machine 
prominent in the Paris-Toulouse race; 
bannes, with a Serpollet steam automobile; the Com 
Jannin, Director of Public 


mandant Cagniaut, M 


Works, and many others 
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Science Notes. 

Canada still has a wild herd of buffalo. Traces of 
the existence of the animals were found in the woods 
at the west of Slave River. It was ascertained that 
the buffalo was being mercilessly hunted and destroyed 
by the Indians 

Mr. D. O. Mills has given $24,000 to pay for a two 
years’ astronomical expedition from the Lick Observa 
tory to South Africa or Australia with the object of 
studying, under good conditions, the movement of the 
stars in the line of sight 

A highly reflecting metal unaffected by air or 
water is, of course, very suitable for specula. Such 
material is magnalium, or an alloy of aluminium and 
magnesium. It is attacked by alkalies, and therefore 
should not be brought into contact with them or with 
soap. 

The Ontario government has reserved 1,400,000 acres 
of wild land near Lake Temagami, a great lake lying 
west of Lake Temiscaming, on the Upper Ottawa. This 
will be used as a national park where the timber will 
be preserved and the game will be allowed to increase 
Che number of beavers and deer is increasing 


An attempt is being made to free the streams of 
Louisiana and Florida from the water hyacinth. Hun 
dreds of skiffs and small vessels have been caught by 
the water hyacinths, and are unable to get out of the 
streams in which they were used. The drainage canals 
in New Orleans are in peril, and the logging industry 
of Southern Louisiana is in danger of destruction 


There is room for a new and successful process 


There has been an increase of nearly $30,000 in the 
value of monkey skins exported from the Gold Coast 
and the warnings issued by past colonial governments 
have been unheeded. In 1896 it was reported that dur 
ing the six previous years no fewer than 884,768 skins 
had been exported It is only skins that are in good 


condition, with few shot-holes, that are capable of 
being disposed of It is estimated that during this 
period as many as a million of monkeys have been 
massacred in the Gold Coast district alone 
We have already noted the penny-in-the-slot dire« 
tory. A new modification of the scheme is now on the 
market, in which the book, instead of being placed in 
a box whose cover lifts up, the covers of the book are 
held in rigid supports which are hinged to the top of 
the stand. A penny is dropped in the slot, the knob 
hed, and the directory can then be consulted 
he desired address has been obtained, the book 
and locks automatically Each druggist is fur 
nished with thirty slugs for opening the book for his 
own use, and is also given a percentage on the receipts 
and a new directory every vear 
A recen: find of neolithic fllatimplements near Ratis 
bon is of considerable importance as tending to upset 


existing theories An immense ax-head, more than a 
foot long and three inches broad, was found in Alsace 
In the middle of one of the broad sides of thé ax-head 
is a representation of the human form, skillfully chased 
and still clearly visibl The face is large and long 
with clearly perceptible eyes, nose, mouth and chin, but 
without ears or hair; the arms and hands are extended 
as if in prayer There are parallel lines crossed by 
others, similar to tho on the neolithic burial urns 
found near the left bank of the Rhone, and now pre 
served at Worms. The figure now discovered is sup 


posed to represent some Phallic deity of Rome or 
Phenicia. 

The Wholesale Seedsmen’s League has issued a pro 
test against the free distribution by the government of 
seeds obtainable at every seed store. It states that this 
is a serious perversion of an admirable scheme for the 
improvement of agriculture and horticulture. The gov 
ernment possesses vast opportunities for the collection 
of new fibers and grains and plants of unintroduced 


and promising qualities through the agencies of its 


consuls in foreign countrie The seed trade would 
welcome such activity on the part of the government 


but it does but little of such work, while depressing 
the regular trade by distributing the same sort of seeds 
merchants expect to sell. In 1896, the free distribution 
of seeds amounted to 10,000,000 packets, and now it 


has reached 24,000,000 packets 


The excavation of the site of the church of Santa 
Maria Liberatrice in Rome has brought to light one 
of the most interesting ecclesiastical relics in the 
world. This is the Basilica of the Virgin, probably the 
oldest church dedicated to the Virgin in Rome. It has 
a total width of 55 feet, with a narthex and atrium 
occupying the inner easternmost hall of the Augus 
teum. It is rich in the remains of damaged and frag 
mentary frescoes of the eighth century, executed when 
the church was extensively restored by Paul | Prof 
Boni discovered on Christmas eve the mutilated frag 
ments of an inscription of the eighth century, of which 
the concluding portion is still legible. It confirms the 
great antiquity of the building, as it states it was 
“old” at that time. To have been known as old in the 
eighth century is certainly proof of a very venerable 
age 


Scieutific American, 


Engineering Notes, 

The official returns of the commerce of France for 
the year 1900 show a decrease. They amount to 
4,408,530,000 francs, as compared with 4,518,308,000 
franes for 1899. The exports for 1900 also decrease, 
being only 4,078,032,000 francs, as against 4,152,635,000 





fratics in 1899 

Hereafter the Baltimore & Ohio Railroad will not 
engage engineers weighing 200 pounds or over, al- 
though those now in the employ of the company will 
not be dismissed for this eause. The reason for the 
rule is said to be the narrowing of the space for the 
engineer caused by the extension of the boiler through 
the cab of the newer types of engine, and large en 
gineers might not be able to move rapidly enough in 
emergencies 


Out-of-date Parrott and other old-style army and 
navy guns are destroyed daily near Reading, Pa. The 
guns weigh from thirteen to twenty-five tons. The 
work is accomplished at Fox Hill, in Warwick Town 
ship, Chester County Six men are employed in the 
log forts in the ravine. They make about 350 blasts 
a day, and tons of dynamite are used each month. 
The heavy timber forts are 24 feet square, and the 
sides are heaped high. with earth. The guns are rolled 
into the forts from the flat cars and are drilled by 
steam power. The dynamite cartridges in the guns are 
discharged by electricity The forts prevent the pieces 


from being hurled into the air 


A new firearm is being introduced into the German 
army It is of rather a complicated design, but it is 
claimed to be a perfect weapon regarding its firing 
capabilities The barrel has been made more sub 
stantial than that of the Mauser, while the soidier’s 
hand is protected from the heat of rapid firing. The 
magazine is loaded from a charger, instead of the 
clip, the advantage of which innovation is that it can 
be loaded with great rapidity either from the right or 
left. Automatic elevating in connection with the sight 
ing is also provided. The only drawback to the 
weapon is the delicacy of its construction, which will 
render the arm liable to derangement with rough 
usage 

Prof. Gustave Bischof, of the Glasgow University, 
has invented a new process for the manufacture of 
white lead. His plan is the conversion of metallic lead 
into litharge, by means of water gas at a temperature 
of 300 deg. C., to suboxide Sufficient water is then 
added to moisten this suboxide, which is converted into 
hydrate. This substance is then inserted into a gas- 
tight apparatus, and by means of carbonic and diluted 
acetic acid manufactured into white lead. Under the 
old process white lead occupied from two to three 
months in its manufacture, but Prof. Bischof is enabled 
to make a purer article within less than forty-eight 
hours at a much cheaper price and with perfect safety 
to the employes. The naval and niilitary departments 
have tested the product and have found it perfectly 
satisfactory 

The United Kingdom continues to be the chief of 
the foreign patrons of the Carrara quarries. Accord 
ing to the latest official returns, out of 161,259 tons 
exported 40,089 tons, or one-fourth the entire quantity, 
came to England. The United States may soon take 
the lead, for the quantity credited to them was 39,857 
tons. Italy required 48,909 tons. The quarries extend 
from Carrara to Massa and Versilia. Altogether there 
are 1,264, but 793 of them are not worked. The men em 
2 at Carrara, 1,100 at Massa, and 





ployed number 6,! 


9 m2 
2,00 


turned as having the value of 9,808,520 Italian lire 


3 at Versilia The last year’s products are re 


It is often supposed there is great loss of life at the 
quarries, but during 1898 there were only 40 serious 
casualties among the workers, by which 7 quarry 
men were killed and 33 were injured, of whom 3 were 
permanently deformed and the remainder recovered 


Slight casualties numbered 729 


The efficacy of the Lee-Enfietd rifle, the small arm 
used in the British army, has been exemplified upon 
several occasions, while repeated experiments have 
been made to compare its characteristics with the 
Mauser arm. The latter rifle has generally been con 
sidered to be the better firearm, both in carrying 
and quick firing capacity Recent experiments con- 
ducted in India, however, disprove the latter state 
ment. The Lee-Enfield rifle carries ten cartridges in 
its magazine, while the Mauser carries five The 
former arm, however, is generally employed as a single 
loader The objects of these experiments were to 
determine respectively the time occupied in firing 20 
rounds when used as a single loader, and when util 
ized with the magazine. In the first test the 20 rounds 


9 


were discharged in minute 1, seconds. When the 
magazine was brought into use the same number of 
rounds were discharged in 1 minute 26 seconds. With 
the Mauser rifle, however, 1 minute 53 seconds were 
occupied in discharging the same number of rounds 
thus showing tat a more rapid fire can be maintained 
by the Lee-Enfield arm 
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Electrical Notes, 

Dr. Mayo G. Smith, who was associated with Morse 
in constructing the first telegraph line between Wash- 
ington and Baitimore, died on February 20. 

The steady growth in the number of direct-coupled 
generating sets has interfered seriously with mann- 
facturers of belting. 

No new single-wire telephene circuits will be allowed 
in Switzerland, and the companies must also convert 
their lines to metallic circuits and contribute toward 
the cost of moving the wires crossed by electric-power 
circuits. 

At the close of the year 1899 there were in Germany 
12,710 telephone offices, an increase of 1,214 during the 
year. The number of subscribers was 159,561, and 
574,000,000 conversations took place. The service em- 
ploys 6,724 persons 

Special cars are provided for visitors in Washing 
ton, by which they can obtain a general view of the 
many interesting things for which Washingtdén is 
noted. Special cars run over the lines of the Wash- 
ington Traction and Electric Company's system. 

A large turbine installation is now being constructed 
on the Glommen River, in Norway. The falls are 
estimated to be of 16,000 and 10,000 effective horse 
power respectively. They are located about 25 miles 
from the capital, and the object of the undertaking is 
to supply Christiania and adjacent parts with elec- 
tricity for lighting and power. 

Rome will soon be connected with Paris by a tele- 
phone line. The work has been in progreas for many 
months, and the Italian government has completed the 
installation of the wires on the Italian slope of the 
Alps. The French government is at work on the line 
on its side, and it is thought that communication 
between the two cities will be accomplished during the 
summer. 


The proprietors of the sole aluminium works in 
Great Britain propose to appeal for an extension of 
their Héroult patent. The reason for this decision is 
not quite apparent. The company enjoys a powerful 
monopoly, so far as Great Britain is concerned, and 
it is highly improbable that they will encounter any 
competition in the market, owing to their being firmly 
established. Such an appeal is a very costly process, 
and the only other motive for incurring such heavy 
expense is the fear of acute competition from America. 
During recent months large shipments of the American 
product have been dispatched to Great Britain by ar 
rangement with the British Aluminium Company 
When the patent has expired, the American firms will 
not be under any restrictions, and wiil therefore be 
able to enter the open market to the detriment of the 
English company. 

A photograph, which is said to be the largest in the 
world, was recently taken of the general office of Swift 
& Co., at the Union Stockyards, Chicago. This room 
has a floor area of 46,918 square feet, and here 700 
clerks are employed. A large number of flash!tights had 
to be lighted simultaneously, so that electricity was 
used, says The Western Electrician. A storage battery 
with twenty cells was installed temporarily and con 
nected to the temporary circuit in pairs, giving a 
pressure of four volts and a large current capacity 
Three hundred charges of flashlight powder were ar 
ranged around the room, and the fuses to ignite them 
were all connected in multiple to insure simultaneous 
ignition. A stage was built in one corner of the room 
for the large camera. The plate used was 4% by 8 feet 
in size. A heavy plate-glass plate was coated with 
emulsion for the purpose. In developing it, four men 
were required for its handling. 

Mr. W. Langdon, the superintendent of the electrical 
department of the Midland Railroad, of Grent Britain, 
recently read a paper before the Institute of Electrical 
Engineers, upon the practicability of converting the 
trunk railroads from steam to electric traction, and 
the numerous benefits that would accrue from such a 
change. He contended that the utilization of electric 
traction for this purpose was perfectly feasible, and 
he was of opinion that the railroads could be worked 
much more economically by this means. He had ob 
tained returns of the trains running over the main 
road of the Midland Railroad between London and 
Bedford, ,a distance of 50 miles, in order to ascertain 
the amount of current required to deal with it, and the 
cost of installing and maintaining the necessary gener 
ating plant From his deductions, he discovered that 
the capital outlay for the installation of the plant 
would amount to $2,350,000, and the annual expendi 
ture would aggregate about $194,800 In comparison 
with the cost of working the same distance by steam 
traction, an economy of nearly two cents per train 
mile would be effected by the employment of elec 
tricity At the present time, owing to the high price 
of coal, the saving would be much greater. If all the 
railroads of the United Kingdom were to adopt elec 
tricity for the propulsion of their trains in place of 
steam, no less than 3,000;000 tons would be saved per 


annum, 
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THE SLABY SYSTEM OF WAVE-SELECTIVE WIRE- 
LESS DUPLEX TELEGRAPHY. 
Hertz found that a spark is capable of exciting an 


electrical! disturbance in a straight wire, which dis 


turbance is propagated in waves through space with 


the velocity of light, and that these electrical waves 
were capable of exciting electrical disturbances in 
other electrical conductors which they encounter 


Since the brilliant discovery of Hertz, physicists have 


uecceeded in augmenting these effects. The elec 


trical disturbances set up in a wire by a spark 


from an induction coll and transmitted ethereally 


to a second parallel wire through a distance of 
one meter are such that a spark 5 centimeters in 
length can be obtained from the second wire. In 


the dark both wires would glow with equal in 


tensity Hertz discovered that these phenomena 


could be explained by physical laws. To the elec 


triclan was assigned merely the task of intensify 
ing the phenomena 

rhe electrical phenomenon exhibited by the two 
character and is 


parallel wires is oscillatory in 


produced by an electrical tension alternating be 


tween its positive and negative maximum value 
some five million times in a single second These 
alternations are not equally distributed along 
the length of the wire The electrical effect in 


toward the free end of the wire 


creases 


if a straight steel wire be screwed at one end 


in a threaded socket, and the free end vibrated, 
oscillations of a similar character will be produced 
The amplitude of the waves is greatest at the free 
end Exactiy the same increase of amplitude occurs 


The 
wave propagation can 


in the electrically excited transmission 


of the electrical 


wire 
disturbance by 


also be clearly explained by a mechanical analogue 


ve bent to form a right angle having 
firmly 


if the steel wire 


equal legs, and if the angle be clamped to 


a fixed object, the disturbances excited in one end of 
the wire will be tranamitted to the other end rhe 
fixed point is the node, and the more strongly excited 
crest of the wave 


portions of the wire are the 


The motion set 


| up in the se 

a b ond leg can be 
" further trans 

a ees : . ec 4 wan mitted if a 
steel wire of 


Vibration of a Steel Wire 
six times the 


length of the free lew be twice bent so as to form two 


right angies, then at 2 and at 4 a loop will be formed 
rhrough the fixed node, 6, the mo 
Within a 


vibration 6 will 


and at 3 a wode 


tion is tranamitted to the vertical wire, b 


short time after a has been set in 


begin to vibrate in unison rhe transmission is ef 


fected by socalled stationary waves in the connect 


ing steel wire The entire length, including a wave 
crest and a wave-valley, comprises a wave-length. The 
length of the freely-vibrating wire must be one-quarter 


that is the underlying law of trans 


conditions 


of a wave-length 


mission Similar prevail in 


the electric wire The electrical vibra 


tions set up in the vertical wire, a, by 


means of a spark at its lower end, form 


a vibratory crest at the upper end of 


the wire, the frequency of which de 


pends upon the length of the wire. These 
vibrations are propagated in the ether 
with the velovity of light in the form 


of waves, the lengths of which are ex 


four times those of the electrically 


actly 


vibrating wire 


The second wire, >. placed at any dis 


tance from the firat will be electrically 


oscillated by these waves, the oscillations 


correspond with 


if the length 


being strongest if they 
the wave frequency; that is 
of the 


the wave-length, and if the 


wire be exactly one-quarter of 


lower end 
be a node Hoth conditions can always 
be attained; for the length can be varied 


at will, and the lower point can be made 


a node by connecting it with the earth 
hardly be obtained by 


\ apark could 


contact with a metallic object, as in the 
previous example for the electrical ef 
with the 


detect 


distance tra 
this 
electrical Impulse, a coherer la employed 


fect diminiahes 
versed In order to amall 
of the type used in most systems of wire 
Pvidently the 
that 
of the wire at which the alternations are 

It hae hitherto been the custom to suspend 


leas telegraphy coherer 


should be connected with portion 
greatest 
the wire and to secure the coherer to ite lower end, 
the other pole of the coherer being connected with 
the earth It bas been experimentally that 
the capacity of the coherer is so great that the lower 
end of the receiving-wire may be regarded as a node 
for the electrical oscillations of the wire. 


the effect is dependent upon the tension to which the 


proven 


ain 
fyeearagnenn 


But since " 


Scientific American. 


this arrangement, according to 


coherer is 
Prof wrong. No means are pro- 
vided for the utilization of the maximum tension to 
which the receiving wire is also subjected. The fairly 


subjected 
Slaby, is radically 


good results which have been obtained with this ar- 
rangement are due only to the fact that the length of 
the receiving wire is not exactly equal to one-quarter 
the wave-length and that the transmitter sends forth 
incidental waves besides the main waves, so that the 





A DETAIL OF THE APPARATUS 


lower end of the receiving-wire may permit the forma 
minor tensions 

that the 
grounded in order to form a node for the waves. At 


tion of 


Slaby has found receiving-wire must be 


the free end of another wire of equal length connected 


at the node with the receiving-wire, a wave-crest will 
be formed of the same amplitude as that produced at 


the free point of the receiving-wire rhe auxiliary wire 


can be wound on a bobbin, if it be so desired By 


these means a degree of precision has been obtained 


which is remarkable rhe new arrangement enables 


one to utilize as receiving wires lightning rods, flag 


poles, and other tron uprighta which are already 
grounded 

It has hitherto not 
that 
without 


forth by 


been possible so to synchronize 


two stations they would transmit and receive 


from the electrical 
Marconi 


to have solved the problem; but the means which he 


messages interference 


waves sent other stations is said 
employs have not as yet been published 

If the 
to one-fourth of the 
multiple of the 


the grounded point is not a node will not be received, 


length of the receiving-wire be exactly equal 


wave-length or to an uneven 


wave-length, these waves for which 


but will be conducted into the earth. In other words, 
the electrical 


received which are 


waves are sifted, and only those are 


vf the proper length. In this man 
ner Slaby transmits ind receives messages in secret 
four times as 


For those waves which are exactly 


long as the receiving-wire, the ground-point is a node, 
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A COMPLETE APPARATUS SHOWING THE MULTIPLIER, INTERRUPTER, 


RECEIVER, AND MORSE TRANSMITTER 


minimum tensions may occur here if 
the auxiliary wire be 
celving-wire, then all 
requisite length will 
the earth But these waves can also be 
and conducted to an auxiliary wire if the en 
tire length of the receiving-wire (that is, the receiv 


ing-wire plus the auxiliary-wire) be made equal to one- 


even though 
exactly as long as the re 
which 


through the 


waves have not the 


pass node into 


received 
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half the wave-length. The earth-point is then no 
longer a true node for these waves, but permits their 
passage without much diminishing their effect. All 
other waves, however, are rejected as it were. If, for 
example, it be desired to receive at a lightning-rod 40 
meters in height waves which are not 4 xX 40 160 
meters in length, but rather 200 meters in length, 
then the entire length of the receiving-wire must be 
100 meters. In other words, we must add an auxiliary 

wire 40 meters in length to the lightning-rod. By 

this simple means it is possible to enable a station 
It is necessary 
merely to provide a sufficient number of coils or 
bobbins of auxiliary and to set up receivers 
equal in number to those of the stations with which 
For the filtering 
of the waves is so accurate that it is possible to re- 
directions 


to receive waves of various lengths. 
wire 
it is desired to communicate. 
ceive several messages from different 
and distances with a single receiving apparatus. 

In order to obtain greater accuracy and to in- 
crease the effect of the electrical! waves, Slaby 
employs a simple apparatus consisting of a coil 
of wire of a size and winding dependent upon the 
wave-length. The coil has the property of reducing 
the velocity of an electrical impulse. But such a 


reduction of velocity results in considerably in- 
creasing the tension, for which reason Slaby calls 
this apparatus, for lack of a better name, a “multi- 
plier.” This apparatus is not to be mistaken for 

a transformer; for it has no secondary winding. 
By an acoustic analogue the operation of this multi- 
explained A tuning-fork set in vibra 


tion by a blow is acoustically oscillated exactly as the 


plier can be 


receiving-wire is electrically oscillated when subjected 
to the influence of ethereal waves. But the tone pro- 
This diminution of sound 
which the fork must over- 
But if the vibrating tuning-fork 


duced by the fork soon fades 
is due to the resistance 
come y 

( apd 
be placed upon a resonator, the tone MAYA 
becomes louder and lasts for a ionger 
time The 
resonator of sustaining acoustk 


thelr 


possessed by a 


vibra- 2 


amplitude 


property 
tions and increasing 
finds its counterpart in the power pos- 


sessed by the multiplier of intenalify- 





ing and refining electrical oscillations, x 
If a 
tween the 


placed be- 
wire of the re 
great 4) B 


obtained at the co- 


multiplier-coil be 
auxillary 


ceiving-wire and the coherer, 





tensions will be 


herer; for which reason the certainty The Slaby 


of transmission is increased rhe Receiver, 
multiplier permits the passage only of those waves to 
which it is attuned, as it were; all other waves, if 


they should by any possibility pass the node, will be 
reflected by the coil 

It now remains to be shown exactly how electric 
waves of definite length are produced at the transmit- 
telegraphy is essentially the 
power fhe transmit 
which is 
translating the possible amount 
of electrical energy oscillating 
form will evidently be the most suitable 
for the purpose But to effect such a 
translation, not only a high tension, but 
large quantity of electricity is 
For this purpose a grounded 
(Fig. 2) instead of 
wire is which loop 
with a condenser, KA, to in- 
of electricity. The 
Leyden jars 


ting station Wireless 


electrical transmission of 


ting apparatus capable of 
largest 


into an 


also a 
necessary 

transmitting loop 
an insulated used, 
is provided 
crease the quantity 
condenser used consists of 
To charge these jars the entire circuit of 
the ribbon, including the earth, is em 
ployed; to discharge the jars only the 
KC, ls utilized To 
into the 


vertical conductor, 


prevent the passage earth of 
electrical oscillations produced at the dis 
charge, a coll, CD, ia fitted to the con 
ductor, which coll not being in unison 
with these electrical vibrations, prevents 
thelr eseape, We have seen how such a 
coll can act asa barrier, Electrical waves 
are then sent forth by the firat vertical 
wire and are not disturbed by any counter 
influence exerted by the second vertical 
Electrical 


proportionate in 


conductor, DI waves thus 


tranamitted are length 
to the length of the wire employed and 
to the size of the condenser, By employ 
ing coils, C D, of various forma the length 
of the waves can be changed, such coils 
Bach 
corresponds with a certain wave-length 


serving to vary the frequency of the oscillations 
frequeney 

In a lecture Slaby succeeded in receiving messages 
from stations of 4 and 14 kilometers distance with a 
apeed of 72 letters per minute He likewise received 
messages simultaneously from the two stations, His sys 
tem has proven so successful that it will be developed 
by the Allgemeine Hlektricitéts-Gesellschaft, of Berlin, 
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Germany’s Two Great Coal Regions, 
BY H. L GtLiserl 

Prof. Schulz, German Privy Councilor of Mines, and 
a recognized authority on European mining matters, 
has just given out some interesting figures on the 
coal deposits of the two great German mining dis- 
tricts. Prof. Schulz says that the Rhenish West- 
phalian mining region extends over an area of 60 
square miles. To a depth of 700 meters there are yet 
available and exploitable 11,000,000,060 tons of bitu 
minous coal; from that depth to 1,000 meters there 
remain 18,300,000,000 tons; and in the depth between 
1,000 and 1,500 meters, well accessible under present 
mining conditions, there are another 25,000,000,000 
tons, or, altogether to the last-named depth of 1,500 
meters, 54,300,000,000 tons. Prof. Schulz expresses the 
opinion that science will improve our present means 
to such-a degree that in time it will be possible to 
safely carry on operations at a greater depth than 
1,500 meters, whereby another 75,000,000,000 tons of 
coal would be obtainable Thus, the total quantity 
of coal still buried in the Rhenish Westphalian dis 
trict amounts to 129,300,000,000 tons. Supposing the 
future annual output of the district should average 
100,000,000 tons—that is to say, about twice the pres 
ent output—-the coal deposits available down to a 
depth of 1,000 meters would still last for 293 years, 

and to 1,500 meters for 543 years 
The second coal region, the Upper Silesian, is even 
larger Here the carboniferous mountains reach a 
depth of 7,000 meters, on an area of 2,162 square 
miles, and the 114 workable layers have an average 
thickness of 170 meters. When calculating the quan 
tity of coal workable to a depth of 1,000 meters, 


t 
must be taken into account that the carboniferous 
mountains generally are covered by younger layers 
about 200 meters in thickness, and that, when carrying 
on operations to a depth of 1,000 meters, about 33 1-5 
per cent has to be deducted for safety constructions, 
loss, et rhere would thus remain, according to Prof 
Schulz's estimates, a quantity of 62,800,000,000 tons of 
workable coal down to 1,000 meters During the 
period from 1748 to 1900 there have been extracted 
500,000,000 tons, thus leaving 62,300,000,000 tons to be 
mined According to the Upper Silesian mining re 
turns, the increase in the output from decade to 
decade has been 43.5 per cent In 1899, when the 
deepest shaft was but 594 meters, the output amounted 
to 238,500,000 tons Supposing that it reaches within 
1) years three times the present output, the deposits 
down to 1,000 meters would last for 890 years, and 
would probably not be exhausted until the year 2790 
At a depth of 1,000 to 1,500 meters there are further 
available 101,550,000,000 tons, and from 1,500 to 2,000 
meters another 140,800,000,000 tons, the mining of 
which would require 1,450 and 2,000 years respectively 
But, even at that time, there would yet be immense 
quantities of coal available, as huge deposits extend 
over the mountains deeper than 2,000 meters 
--e- > 
How the Welsbach Mantle is Made, 

The “mantle” of the Welsbach light is an ash con 
sisting mainly of the oxides of certain rare metals 
lanthanum yttrium 
zirconium, et which 
are rendered incandes 
cent by heating to a 
high temperature \ 
six-cord cotton thread 
is woven on a knitting 
machine into a tube of 
knitted fabric of a 
rather open mesh. This 
web has the grease and 
dirt thoroughly washed 
out of it, is dried and 
is cut into lengtha 
double that required for 
a single mantle It is 
then saturated in a so 
lution containing the 
requisite oxides, wrung 
out, satretehed over 
spools and dried, Next 
the double-length pieces 
are cut into two, the 
top of each plece tis 
doubled back and sewed 
With a platinum wire 
Which draws the top in 
and provides a means 
Of supporting the man 
tle, when finished, from 
the wire holder After 


Stretching the mantic 


over 1 form smooth 
ng it down and fasten 
ing the platinum wire 
to the wire manth 


holde; the mantle ts 
burned out by touching 
4 Bunsen burner to the 


top. The cotton burns 


Scientific American, 


off slowly, leaving a skeleton mantle of metallic oxides, 
which preserves the exact shape and detail of every 
cotton fiber. The soft oxides are then hardened in a 
Bunsen flame. A stronger mantle is made upon lace- 
making machinery.—The Keystone. 
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AUTOMATIC ORE UNLOADER, 


BY W. FRANK M'CLURE, 





Three great automatic iron ore unloaders, the first: 


of their kind in the world, will be in operation upon 
the docks of the Carnegie Company at Conneaut, Ohio, 





THE 8COOP GATHERING UP ITS LOAD. 


Harbor the coming season rhe complete success of 
these machines will mean their general adoption along 
the Great Lakes, and, incidentally, the realization of 
the fondest hopes of many of the big dock companies 
Their use at all the ports wiil revolutionize the ore 
handling industry 

For years pessimists have prophesied that a success 
ful automatic iron ore unloader was an impossibility 
Futile attempts to build such a machine have been 
The an 
nouncement, therefore, that Andrew Carnegie was to 
build an automatic ore unloader at a cost of $100,000 


made from time to time in the past decade 


occasioned no little interest. 


On completing the first machine some time ago it 
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» POWERFUL AUTOMATIC ORE UNLOADER IN USE, SHOWING DIFFERENT POSITIONS OF THE MAIN ARM 


AND BUCKET, 
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was found necessary to rebuild it. Additional bear- 
ings in particular were found to be needed. Bach test 
of the machine has been more satisfactory than the 
former one, and when last year the Carnegie Company 
ordered two more machines of the same pattern com- 
pleted for this season's business, at a cost of $100,- 
000 each, it was apparent that the steel king felt sure 
of their success. The three machines have now been 
completed. The accompanying photograph shows 
them, side by side, each in operation but in different 
positions. 

The total weight of the first machine was found to be 
400 tons and its height 55 feet. The all-important part 
of the machine is the bucket, which grasps ten tons 
at a single lift, or ten times that lifted by the largest 
ore bucket previously used. This great bucket is at- 
tached to a revolving pending leg, which in turn swings 
from a long and gigantic arm. This arm is carried 
forward and back upon a track, to a point above the 
vessel when the bucket is to be filled and to a point 
above the car when the bucket is to be dumped. 

The bucket is first lowered paft way into the vessel's 
hold. Next the scoop is opened and then lowered until 
it strikes the ore ca»go and sinks deep into it. .When 
open, the bucket has « spread of nineteen feet. The 
scoop is closed upon the ore by hydraulic power. [t is 
then ready to be raised and conveyed to a point over the 
car into which the ore is to be dropped. Where the ore 
is to be placed on the stock piles, it is dropped into a 
trolley car which will convey it. 

The automatic ore unloader is expected to take out 
from 90 to ¥5 per cent of the ore in a vessel. The 
bucket when below the hatch of a vessel can be swung 
around lengthwise, in which case it reaches about nine 
feet from the edge of the hatch in either direction, 
The small amount of ore which cannot be reached by 
the scoop is shoveled by hand to a point within its 
grasp. 

In the accompanying photograph showing three ma 
chines, the big scoop or bucket of the machine in 
the distance is below the hatch of the vessel, reaching 
into the ore, The ecoop of the next machine is raised 
to a point above the vessel, and the view nearest the 
reader shows the scoop after it has been conveyed and 
the contents dumped into a railroad car 

Four machines, side by side, can be used in the aver 
age vessel at one time. Bach machine isa expected to 
remove 300 tons of ore per hour when fully perfected 
Four machines, thus unloading 1,200 tons per heur, 
would empty the largest vessel on the lakes in a com 
paratively short time. The largest cargo of ore hauled 
last year on the Great Lakes aggregated 7,446 groas 
tons, If such rapid handling of iron ore can be se 
cured, the work of many men will be saved, One of the 
Three of 
this number remain in the vessel to shovel ore within 


ore unloaders can be operated by six men 


the reach of the scoop. Three operate the machine 
With four machines working in a veseel twenty-four 
men would thus do the work which usually requires 
100 men 

As yet no attempts have been made to establish 

speed records. Otherwise the tests are reported to be 
very encouraging. 
——- } George H. Hulett, a me 
chanical engizeer of 
Akron, Ohio, is the in- 
ventor 
_—_— >_< 

The Sunflower, 

Dr. Harvey W. Wiley, 
Chief of the Division of 
Chemistry, United 
States Department of 
Agriculture, in a spe 
clal report shows that 
the sunflower can be 
grown successfully over 
large areas in the 
United Statea; that it 
is a crop which makes 
a considerable drain on 
the elements of soil fer 
tilizers; that one of the 
most valuable conetitu 
enta of the plant ia the 
oll which exists in 
large quantities in the 
seeds; that the eco 
nomic production of the 
sunflowers ia now con 


fined almost exclusively 





to Russia, where ft ies 
an agricultural indus 
try of considerable im 
portance; that in the 
United States it is 
grown as an ornament 
and for the production 
of seeds, which are used 
chiefly for poultry and 
bird feeding and for 
condimeptal and medic 


- 
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inal properties with farm animals; that the oil of the 


sunflower seed is not produced commercially in the 


United States; and that in the cultivation of the sun 
methods pursued for Indian corn 


flower the growing 


are to be followed, and the plant is capable of cultiva 


tion over almost as wide an area as Indian corn. 
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FOR LIVE BAIT 
dificult it 

} 


minnow alive If the fish are 


A PAIL 


Every fisherman knows how is to keep 


kept in a pail, the 
changed to furnish a new 


difficulty 


wate must be constantly 


supply of oxygen rhe thus presented of 





A NOVEL LIVE-BAIT PAIL. 


feeding sufficient oxygen to enable the fish to live not 
only for hours, but for days. has been very ingeniously 


overcome in an invention for which Mr. Cassius M 


Fisk, of Napoleon, Ohio, has taken out a patent 

Mr. Fisk invention is a pall which isa provided 
with an airchamber in its bottom and with a hand 
pump secured to the side rhe lower end of the pump 
cylinder communicat vith the air-chamber by means 
of a pipe ind the airchamber communicates with 
the body of the pail by means of a flexible pipe rhe 
pail having been filled with water and the minnows 


placed therein, the hand-pump is operated to fill the 


airchamber with compressed alt Such is the pre 


sure that the air i pontaneously upplied to the 


fieh in the water through the flexible pipe It is ne 


cessary to pump fresh air into the chamber only at very 
flexible pipe 


long intervals; for the construction of ‘he 


is such that the air is very gradually discharged 


rhe inventor assure is that he has subjected hi 
device to moat severe tests Forty fish, among them 
minnows so delicate that they cannot ordinarily be 
kept alive for more than ten hours, were placed in 


the pail and supplied with air in the manner described 
So efficient was the twelve days 
the fish 
been changed 
fou! When the supply of air was at that time cut off 
the fis The 


alive in the same 


apparatus that after 


were all alive, although the water had not 


iuring the interval and had become very 


1 Came gasping for oxygen to the surface 


same could not be kept 


minnow 


amount of fresh water for more than fourteen or fifteen 


hours 
2--e-<e 
New Compounds of Cobalt, 
M. lbucru has recently presented to the Académie des 
Sciences the re Ite of a seri of experiments in which 
he has formed veral new compounds of cobalt If to 


i solution of cobalt containing ammoniacal salts and a 


ufficient proportion of free ammonia is added arseni« 


cid or a solubl irseniate t gelatinous precipitate 
very voluminous, | oe form, its color being more 
or lesa violet At the ordinary temperature these pre 


cipitates are not modified, but if the flask containing 
kept near the boiling point 
modified; it 


formed into another of a rather 


the liquid and precipitate | 


in & Water bath, the precipitate ta alowly 


contracts and is tran 


iiark red which microscopic examination sahowa to be 


entirely crystallized The duration of the experiment 


ie Variable; with concentrated solutions in the proper 


proportion it may take but a few minutes, but with 
weak solution jong as 100 to 150 hours are re 
quired Ihe eryatalline compounds thus ob 
tained = are cobaltous salta under the mi 
oreeoope they are woen ua needles Kroupe | 
in clusters and vometimes in rhomboidal 
plates, They have a marked action upon polarised 
labt, and belong to the clinorhembie ayatem, They 
are insoluble in water and weak ammeontacal solu 


in the mineral acids, At the 
they lose ammonia, but 
whieh M. Dueru has thus 
are ammontacal arsentates 
While the pro 
portion of cobalt and arsenic is practically the same 
for all these products, that of the ammonium may 


tions, but easily aolubl 


ordinary temperature 
slowly Thom 


obtained for the firat time 


very 
compounda 


of cobalt, but their composition varies 


Scientific American, 


It is not the propor- 
salts in the solution, but the 
of free ammonia which determines the pro- 
The superior limit is reached when the liquor 
1,000 of ammonia (20 per cent 
strength) or 69 parts by which of NH,. The salt ob 
under these conditions is a trimmoniac ar 
formula (As 0O,), Co, 
which approaches the zinc salts ob- 


Vary from zero to 8.6 per cent. 
tion of ammoniacal 
amount 
portion 


contains 350 per 


tained 
seniate of cobalt, having the 


3 NH, + 5 H, 9, 


tained by M Bette On the other hand, 
the action of this salt upon the salts 
of cobalt in presence of ammonium salts 
(without free emmonia) gives a pale rose salt, 


cotton-like clusters 
This salt contains no ammonium, and its composition 
(As O,), Co, + 8H, O, is that of natural erythrine; the 
crystalline form and grouping are the same. M. Du 
cru bas isolated two of these salts which lie between 
erythrine and the first mentioned 
mono-ammoniac salt (As O,), Co, + NH 


erystallized in fine needles, in 


compound; the 
7H.O is 
formed when the solution contains 15 per 1,000 of free 
(As O,), Co 


obtained at a concentration of 60 per 


ammonia, while the di-ammoniac salt 
2NH 6H,O is 
1,000 The four salts thus obtained appear to be dis 
tinct compounds and not mixtures. The experimenter 
intends to describe a similar series of nickel salts and 
also a new method of analysis for arsenic which is 
based upon these experiments 
_>-+ o> 
A VALVE MOTION FOR SMALL HIGH-PRESSURE 

PUMPS. 

The use of high pressures with pumps of small di 
m&nsions presents difficulties, as the valves are liable 
to be kept 
drawback 


open by the pressure. To overcome this 
Adolph Richter, 1138 First Avenue, Manhat 
tan, New York city, employs a special device for press 
ing the valves firmly their 


against seats during the 


time they should remain stationary, the valves being 
released shortly before they are to be-shifted 

rhe valves are turned by means of the levers shown 
at the end of the elevation, each lever being connected 
with one suction valve and one delivery vaive by links 
and crank arms. These levers are struck periodically 
by ‘an ‘arm on the front énd of a shaft which is jour 
naled in a slide moving together with the pump piston 
with a rolling on a stationary 


and provided pinion 








rack rhis same shaft carries at its rear end another 
\ - 
. =v 
LJ x 
mT | — 
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SIDE ELEVATION OF THE VALVE-GEAR. 


arm which at the end of each stroke operates a set of 
toggle levers connected with spring arms exerting an 
axial pressure on the valves when the toggle levers 
are in line with each other. The parts are so timed 
in operation that the axial pressure on the valves is 


relieved before they are turned, and after they have 





PERSPECTIVE VIEW OF A ROUGH MODEL OF THE 
VALVE GEAR 
been turned they are preased againat their seata tight 
ly, thus allowing high pressures to be obtained without 
danger of leakage 
- -_- +e 

The Prise, 
Royale dea Sciences de 


Mresea 
The Académie Turin an 
nounees that a Prix Breasa of $,600 franon ($1,020) la 
open to competition among investigators and inventora 
of all nationalities 
person who, in the opinion of the 
moet brilliant o1 
1897-1900, or who produced the moat celebrated work 
in pure or applied acience, Works intended for con 
sideration in connection with the prige must be sent 
to the president of the Academy before the end of next 
year. The contest will close December 31, 1902. The 
right ie reserved to award the prige to an investigator 
whose work is considered to be the most worthy of the 
honor, even though he does not submit an account of it. 


The prize will be awarded to the 
Academy 
useful diseovery in the four 


made the 


years 
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A NEW BOOK OR COPY HOLDER FOR TYPEWRITERS, 
the difficulty of holding books, loose sheets, or docu- 
ments used by public speakers, copyists, and typewrit- 
ers is overcome by means of a holder recently patented 
by Burgess T. Montgomery, of 752 Ninth Street, Wash- 
ington, S. E., D. C 
The device rotary 


comprises a pedestal which car- 





THE MONTGOMERY COPY-HOLDER 


ries parallel supporting-rods. On these rods the book 
holder is slidably mounted. In order to hold the book 
thick book), two spreaders are 


open (particularly a 


employed, one for the bottom. one for the top, of the 


page One spreader is mounted on the book-holder 
and the other on the parallel supporting-rods above the 
holder rhe essential feature of each spreader is an 


axial rod passing through a bearing in a line at right 


angles to the plane of the book-holder, the rod having 


two bearing-arms offset to tl ime side o ixial 


80 that when rotated about the center the arms 


center 


will both pa off the book to allow the page to be 


turned The axial rod of each spreader is longitu 


dinally adjustable to accommodate books of different 
thicknesses 


eaves or wings at the bottom of the holder 


Pivoted 
form extensions for books of various sizes and thick 
nesses 

Another 
be mentioned is a 


feature of the invention which deserves to 


line-spacer or indicator pivotally 


mounted on a side-rod between two friction-clamps. 
From the two parallel supporting-rods extending up 
base an arm extends outwardly, 


wardly from the 


which carries an electric incandescent lamp, so that 


the copy can be illuminated, if it be so desired 

The holder 
by the copyist or 
for receiving all kinds of copy, thick or thin, long or 


short. 


has every motion that can be demanded 


reader, and is provided with means 


--o--> 


The Current Supplement, 


1314 
a most interesting article on the maple sugar industry, 
tapping of 


The current Surriement, No is commenced by 


showing the 


Dock 


accompanied by engravings 


trees and the boiling of sirup Equipment for 
the Rapid Handling of Coal and Ore on the Great Amer 
icon Lakes” is the continuation of an important article 
Some Links Between Natural History and Medicine” 
Arthur Agriculture in 
the United States” is by George K \ Model 
Worka”™ ia by F. O, Jones, and ia ac 
The usual trade sug 


ia by J rhomaon Progresa of 
Holmer 
Syatem of Water 


companied by working drawings 


geationa from the United States Consuls and Trade 
Notes anid Receipta are published 
Centent. 

(Tilwatrated articles are Marked with an aateriak,) 
Avitomobile, gasoline? 18. Note ant queries iw 
Automobile newa I) Ore, dtloader* ' 
ait, poll for live® IM Patent deetaton a 
Took holder if Patent with a hietory 
Hreaen prine IM Phonograph records, permanent 
Califoriia trees and plantet 1) Pollok pete i 
nal regione, Germany i) ath Cilla "4 
Cobalt, compounds of ao elonee note i 
Bleotrical totes wi heienpee, obariee hor wo 
Kiwineering notes Wt Mt ow in Perseus iw 
Fishing with ateant pump mw Upplenent, current iM 
Theenuity, trinmoh of, HY Telowraphy, Slaby, evatem tw 
Taventiona, Index of IM Telewraphy. Slaby. wireless? mo 


Malaria. tranemiaston of 148) Typeretting machine, Paiget.145, 10 


Mantie, Welsbach 16 


Vaive motion for pumpas* LW) 
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RECENTLY PATENTED INVENTIONS. 
Vehicles Their 


rope to be freely fed into the cramping groove 
and which locks and becomes stationary at the 









































Appliances, . 
. } last part of the cramping movement s0 as to 
BICYCLE-SUPPORT JAMES NBUBIGGING, | form a positive lock, thus securing the advan 
James Easton, and James Beww, Victoria, | tages of both forms of the device without the 
B. C., Canada The bicycle-support consists | disadvantages of elther 
of a head clamped to the lower brace of the | 
| in . 
bic — ae h ge le ’ se Miscellaneous Invention 
yivoted 80 as to be capable of spreading. 1e rE whe 
- are provided ns sorter gen a their | ,,, saps MEAD FOR MiNESEATSS.lene 
Teletens, aindin A: trammnense Jockin anember | I, SeMMENS, Bald Mountain, Colo. The cross 
connects the extension-arms; and a retaining head is arranged automatically to be locked, 
device holds the legs. In using the support, the during its ascent or descent in its guideways 
legs are allowed to swing forward ek tis to the hoisting cable, and to be automatically 
then firmiy engeneé with the ground by énse unlocked when its lowermost position has been 
ing the bicycle slightly backward lo disen reached so that the holating cable and its 
the legs, the bicycle is pushed ahead and bucket may descend further into the mine 
“8s swung rearwardly and upwardly into shaft kee : 
ement with the retaining device FOLDING-( HAIR.-ApAM CoLLIGNon, West 
wood, N. J Che chair is a steamer-chair, each 
PLATFORM-WAGON rimotny B. BeNne-| side bar of which has a longitudinal slot and 
pict, La Grange, Mich. This platform farm-/ one or more recesses In the lower wall of the 
wagon is made much lower than the ordinary | sjots. A back has downwardly extended mem 
platform-wagon of the samme height of wheels, | pers provided with pins passed through the 
whereby a load can be conveniently and quick: | siots in the side bars. The pins have heads to 
ly placed upon the platform "he vehicle 18 | engage the outer side of the side bars to pre 
light, yet strong Ordinary axles, bolster-| yent their spreading. Legs are pivoted to the 
blocks, boister-hounds, reach, and sway-bar are forward portions of the side bar Stops limit 
dispensed with rhe weight of the vehicle Is | the rearward movement of these legs; and 
equally distributed at the corners, and is | anns are pivotally connected with the forward 
equally supported at the wheels, which are | jegs and with the back of the chair. By means | 
beneath the corner portions of the platform. | of the recesses and pins the back of the chair 
Kach wheel is provided with a separate axle. | jg firmly held in its adjusted position. In fold 
Between the front axles a coupling is mounted. | ing the chair the front legs are carried up and 
fhe tongue or poie permits the vehicle to be) pack, whereupon the arms fall down almost 
turned short with safety, and can be freely | parallel with the seat frame 
moved from side to side ind down TRACER.—-Hennry M. Ennigutr, Manhattan, 
BIC YCLE-FRAMI MI R James H.| New York city The primary purpose of the 
SULLIVAN, Cairo, Egy] Vhis invention pro- | invention is to provide a means for folding and 
vides an improvement in forks for bicycles. | closing the tracer-wheel so that the entire de 
rubular lower members and tubular upper | vice may be carried in the pocket without dan 
members ymmprise the \ rhe upper mem-/| ger of tearing the cloth The tracer-wheel is 
Lee ive semi-cylindrica \ lamping-crown | journaled in one end of a shank; and at oppo 
or block engages the members at the lower | site sides of the shank, plates are hinged 
sick ind ha liar at | ends to embrace | These plates are arranged to form a handle 
the \ members of the forks \ sleeve en and to inclose the shank and tracer-wheel be 
we members at he bend, and has por tween them 
tion nded thre ! he ollars and then MAIL AND PACKAGE DRAWER Pau P 
turned outward \ itch turns outwardly I. Fyrn, Concord, N. ¢ rhe drawer is con 
Ky the met} f istening the members In| structed In two sections adapted to slide one 
the device as dé ibed, no brazing or soldering | within the other For the sections of the 
in necesmary drawer a casing is provided, which is so locat 
—— ed that parcels can be placed In a section of 
Mechanical Devices, the drawer outside of the building and removed 
AIRS \ Reon I Hivuenanrp, | at the Inside of the building The drawer has 
Simul Cal ‘he airship bas an alr-plane | an outside combination lock connecting the 
idapted il erse pivot it ich end of the | two sections with the casing If one not 
hip, each ply belong located at the edge, famillar with the combination attempts to 
nearest th n f the ship Between the | open the drawer an alarm will be sounded 
Airplane ' . mA ver which a r ox HhGG-TESTER.-CHartes 8S. Jewen., Rah 
tends attached to the outer end edges of both | way, N. J The egge-teater comprises a casin 
pint ind then extending beneath the alr | having openings In its opposite side walls 
pla within the bedy of the ship The | and a runway extending between the openings 
\ are swung positively and their angular | phrough these openings the light of a lamp 
direction ve maintained by means of drums passes The runway is tinelined downward 
to which the ends of the rope are attached. | from its inlet to its outlet end, so that the 
rhe alir-planes control the vertical position of | eggs poll in the runway As the egg passes 
the ship When it is desired to elevate the | qjong the runway it is viewed through one of 
ship, the alr-planes will be thrown Into such | the openings formed in the end of the casing 
a position that their forward edges are higher | [¢ jg well known that a good egg is translucent 
than their rear edge When it is desired to | when held to the light; that a bad egg is 
descend, the air-plane vill be oppositely ad- | opaque 
usted | SACK - HOLDER Faeperick DPD. Bian 
SCUTTLE-LIFTER.—G) h BieKeELMAUP?, | cyarp, Lewiston, Minn. By means of this im 
Manhattan, New York cit rhe object of this | proved construction, the holder automatically 
invention is t provide a scuttle-lifter which | gajusts itself to the length of the sack For 
an be easily opened ved and automati this reason the sack can be entirely filled, thus 
ally and securely locked in closed position A | avoiding refilling The holder will support a 
lever has sliding cc tion at one end of @| sack which has no hem But little space is 
guideway on the skyligl rv scuttle When a} required for the device he filling of bags 
swinging motion Is ¢£ er i lever a corre- | ig greatly facilitated 
sponding movement is give the scuttle. A} CURTAIN-POLE RING.—Joun Knover, 270 
atch is carried by the o engage the | Canal Street, New York city. The curtain-pole 
guideway and to hold e in the posi- | ping is split and has a hub to engage the ends 
tion to which it ha been ised A latch | Integral retaining ends shaped as frustums 
locks the losed scuttle to its frame, with | of cones are carried on the ends The bub has 
which lateh catch is operatively connected. | jtg ends tapered outwardly The walls of 
A cope opera the latches to unlock the scut these ends are contracted and reduced upon 
tle vefore it is opened by the lever the ends of the split ring so as tightly to 
WHEBLWRIGHT’S IMPLEMENT . MIcH- | embrace the retaining heads and thereby pre 
Ani M. MA Kulo, Neb rhis invention is a/| vent the split ring froin opening rhe ends of 
novel machine for holding vehicle-wheels dur- | the split ring are he'd In position in the hub 
ing the application of the tire, for permitting | without the use of solder or other similar fa 
the wheels to be submerged in a tank immedi tening means 
ately after the tire is placed in position, so BICYCLE - BRUSH PeMBprTon Dupiey 
as to cool the tire and shrink It on the felly Philadelphia, Pa In a baseboard, rollers are 
rhe machine is also useful for truing wheel mounted which receive the bieycle- wheel In 
and to prevent the dishin of wheel during | the bottom and ile wal f this baseboard 
the application of the tlre Druin he ‘ mat ! ha he ma t 
CENTRIFUGAL MACHIINI ANDRHAS Fun tread and side of the = tire Upon rotating 
rA Aimaterdam Netherland Centrifugal | the wheel the brushes clean the tlre 
eparate ive usually driven by belt and pul | 
ley Water turbines and electric motors, how: | 
ever, have been applied directly to the separat-|  RRACKET WitiiaM M, Benaapwn, Bucy 
or shafts, thereby enabling the separators fo De) pug Ohto The bracket supports a turpentine 
arranged tn up With the driving belt, 1) veasel beneath a hen roost in such a manner 
in evident the machines must be arranged IM | that paranitical Insecta must pass Inte the tur 
row Hut the driving of centrifigal separa | pentine before they can reach the hens, and 
tore by electrielty by turbines Is not readily | aye, therefore, exterminated 
pptene 2 Cees Mas, = Ss ee HALTER RING IAN Pinar. Dawson 
mee Os ede mage she present is NX. Dp he leading feature of thie design con 
vention attala the wi ob onateueting the 
aiate of a atralaht member at one lie, oppe 
t ivy bow with tu which atationary 
- ng oc a inihes Sueded eoubiill th ite which are eonverting atrateht member 
lletween theae members are opposite inwardly 
water sed App Perey ! water Prom 
he trough and dlachat sin through the | CHPVed Ineniber 
” . HARNESS TANGER TOOK dou MTA 
ULE LOCKING PULLEY MLOCK,Joanen | Paterton, Nod and Awrien Th Speak, Man 
ow 11 Haat Moravth eet, dackaon hattan, New York elty The hook cotealats of 
vil ile iy Walton ha ndeavored to # an elonwated body portion having tongue nl 
he advanta . rT veface abowe | the ends tnelined In opposite direction rhe 
1 cramping pulley | which the rope ta freely hook ie to be ueed In fre-engine hover and 
fed int j npl , snd nlwo the ad by reneon of tte peculiar eonetrnetion the har 
eanee oo otations Htrvctinn weface to as | we an be lmmediately dropped on the hore 
1 powltly | } ! hin ened tile invention | Nove Cole of anv of thease patente will 
imiete In combining with th ramping pulley | be furniehed by Muon & Co. for ten cents each 
» bindin urface which rotates through the | Please etate the name of the patentee, title 
part of the cramplag action to allow the * of the Invention, and date of this paper 
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Inquiry Ne. 128. 
work 


Inquiry No. 130.—For electrically operated toom 
for lettering, carving and surfacing on granite or other 


For machinery for making tire- 








READ THIS COLUMN CAREFULLY,—You | stones. 

will find inquiries for certain classes of articles| ging Ne. 331.—For machinery for the manu 

numbered in consecutive order. Lf you manu- facture of brooms, 

facture "these goods write us at once .nad we will Inquiry No. 3132.—For electrical, air beer pumps 

send your name and address to the party desiring ry Ne, 183.—For hand dynamos four expert 

the information. Eu every case itis mecepe | ert! purposes. 

sary to give the number of the inqulir y No. 134.—For manufacturers of leather 
y bal prasntuied wi efor link and pin type of the flexible leather-link 


MUNN & ©O, 


coupl 





135.—For machinery to manufacture 





aie 
Marine Lron Works. Catalogue free. fine cnery loth, 


lnaniry No. 97. 
muaohiuery. 
Catalogue of ice-making machinery of the lutest pat 
tern can be had from the York Mfg. Co., York, Pa. 
Inquiry No. 9S, of 
nachinery, 
Up-to-date laundry machinery manufectured by the 


Chicago. 


Inquiry Ne. 136,—For miniature are 
prec emne current With about \-ineh carbon 


nquiry Ne. 137. 


ul? DOXxOR, 


Inquiry Ne, 138. 
parts and appliances, 


For manufacturers of loe-making lamps for 


For manufacturers of alumin- 








For manufacturers laundry For manufacturers of telephone 








Simplex Interior Telephone Co., 481 Main Btreet, Cin- 


frog Laundry Machinery Co., Ltd., 8 Broadway, New | cinnati, O., manufacturers of telephone parts and po- 
You cessorics, 
- ulr o. . orn acturers of wire crimp- P 
ne, cneas y No. 99.—For manufac o i Imauiry No. 13 ; For denten testa, nidinn ad 
accessor 
| “U. 3." Metal Polish. Indianapolis. Samples free pie ii ~ wo | eee canne 
: " wiry Ne, 140 For tachometers for giving 
pate No, 100,—For channel iron or steel ~— dire: ouy tne kt. P. Mo of a shaft, to be used in dynamo- 
able tor rails of tron fenoing, 144 inch vy 44 inch, Weigh: | meter tests of electric motors 


ing about Ig pounds per lineal Toot, 
WATER WHEELS. Alcott & Co., 


Inquiry No. 101. 
ing suovels and spades 


Tnuquiry No. 141. 
inqautry No. 142.—For manufacturers of woven- 
wire the to calinieks on @ mies of fencing 
Kdward Darby & Sons, 28 Arch Street, Philadelphia, 
| Pa.” manufacturers of durable wire fencing. 
lequiry No. 14%.—Por a 
cold rolled row d wood equare 
Newark, N.J. 4 ineh to bg incu, 


rabber, gas| Inquiry Na. btd, 
| trieyele, operated by yx. 


Mt. Holly, N. J. For carpet cleaning machinery. 


-For machinery for manufaectur- 





\ankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Toa 102.— For the address of the 


XN “ Strow- 
yer Rutomatic Telephone Exchange. 








machine to straighten 
iron amd sieel shatting 





For bridge erecting engines. J. 8. Mundy, 


Jsequiry Ne. 103.—For deflated toy 
| ballouns 





For railroad track inspectors’ 
sullne OF OLuer motive power 





Everlasting monuments of white bronze made by the | 


| Philadelphia White Bronze Monument Co., Philadel- | iy 
Aoi Qhrie 


HINTS 





phia a 


{pastry Ne. 104.—For the manufacturer 
husyivauia” high-wheel lawn wower. 





of the 


Gear Cutting of every description accurately done 


The Garvin Machine Co., Spring and Varick Sta., N. Y. 
Inquiry Ne. 105. 
fire engines 
Ten days’ 





For manufacturers of chemical 


TO CORRESPONDENTS. 


trial given on Daus’ Tip Top Duplicator- 










































> Names and Address must accompany af letters or 
. ) ) o., 8 y b ° : . ws 

Felix Daus Duplicator Co., 5 Hanover St., N. Y. elty no attention will be paid thereto, This is for 
Inquiry Se, 106,—For automatic numbering ma- our information and net for publication, 
chines with six wheels References to former articles or answers should give 

} da f paper and page or number of question 
Rigs that Run. Hydrocarbon system. Write &t Inquiries not answered in reasonable time should be 
Louis Motor Carriage Co,, St. Louls, Mo repeated; correspondents will bear in mind that 

ial some answers require not a littl: research, and, 

m airy No. 107.—Vor manufacturers of twisted though we endesvor to reply to all efther uy 

uuod letter or In thin department, each must take 
\ fine line of coffee mills manufactured by Logan & his turn , y ” he 
Strobridge Lron Company, New Urighton, Pa, Buyers wishing to purchase any article pet adver 
= 3 4 teed in our columns will be furnished with 
en nantes No. 108.—For typewriter adding ma addresses of houses manufacturing or carrying 
os 
the same 
Palmer Brothers, Mianus, Conn Gasoline engine | Special Written Information on mattora of personal 
| catalogue on request rather than general interest cannot be expected 
| J without remuneration 

eantvs Ka. 100. lor friction clutehes, prefer | §eientific American Supplements referred to may be 

Ooty & FE rue had at the office rice 10 cents cnet 

} mad a , ' J 

| Volney W. Mason & Co., frietion pulleys, clatebes and | Books referred to promptly supplied on receipt of 

elevators, Providence, RK. Ll. Catalogue on request price 
1 ' x 110.-1 . | Minerals sent for examination should be d@letinetly 

nquiry oO. . or machinery for mixing and marked or labeled 

filling cans of baking powder —s 
rhe celebrated * llornavy-Akroyd" Patent Safety Oil | 7) . . 

| (8075) C, H. asks; 1, How many accu- 
Cngine ia built by the De La Vergne Reffigerating Ma. | 5) H m vs 
chine Company. Foot of Kast 8th @treet, New York | mulators are necessary to give off 30 amperes 
» 12 . no , “e . " 

Inquiry No. 1191.—For machinery for making | °F 12 hours at 50 volts pressure and wha 

] medicinal tablets by compression jalze’ A. A good storage battery of 25 cells, 
The beat book for electricians and besinners in elec | enc h cell with 11 plates, about 11 Inches 
ricity is’ Kxperimental Science,” by Geo, M. Hopkins, | square, will give about 400 ampere hours of 

By mail, @ Munn & Co., publishers, 1 Broadway, N.Y.) Gischarge, provided the discharge le not more 

} . ‘ 
nauiry No. 112.—For devices to cut up French | rapid than 50 amperes per hour, 2, About how 

y tee - ¢ all tints. Tee Beeb }many pounds of wire and what number are 

rwo wor n machinery o n“ hala, iu ay | - - 

nani prooee ae os 8 i 0 there on a 50-volt, 50dight generator at 16 
W ito a : seinnatl, 

candle power’ A. Approximately 15 to 20 
Inquiry eo, 113. For manufacturers oF patentees 1 ! . - “~ “0 eo 1 
of Inuia rubber substitute pounds on armature, and of to pounds on 
»! . » , » The ws 
Send for catalogue of candie-making machinery field, according to type y —_ _ . - 

Homan & Co.. Cincinnati, Ohio. used would also vary, 18 to 20 on fleld, and lu 

Inquiry No. 114.—For complete saw-mill outfits, nA 16 ~ oo oe If og — mee our 
nformation, cut out a b 0 ” wires ant 

Saw-mill machinery and outfits manufactured by the 
“ gage them Measure the resistance of the 

Lane Mfg. Co., Montpelier, Vt ; 

x 3-5 ; | field and from a wire table get the length by 

e - ” satnles teel tubir Mg t& , " 

bit Ine tore - ~ mine S|) means of the number and resistance rhe 
Turbine Water Wheel catalogues on application to | table will give the feet per ohm for the 

Christiana Machine Co., Christiana, Pa | number To find the length of wire on the 
Inquiry Ne. 116.—For a buttonhole moistener and | armature, count the number of turns in one 

opener, preferably Miller Bros coll and determine the length of wire in one 
W anted—Revolutionary Documents, Autograph Let coll as closely as possible From this the 

ters, Journals, Prints, Washington Portraits, Karly quantity of wire on the armature can be cal 

American lilustrated Magazines, Correspondence Soli ulat d. 

" Cc « 
cited. Address (. A, M, Box 773, New York | 
| “¢ * . , , P . 
Inquiry No. 119.—For manufacturers willing to| (8076) EB. M, J. asks: Have you any 
make wire novelties on order rule or formula for making Induction or X-ray 
Machinery for twisting wire into all shapes and forms | ¢ojis giving sparks’ The rule I want ts one by 
manufactured by Blake & Johnson, I’. O, Box 7, Water which I can find the sive of the core the 

“alemer 418.<For handles for rubt . amount of primary and secondary wive to be 

nquiry “. a or handies to rubber stamps b 
used to get any desired spark A. There le no 
gone ee ee ontop The recognized rule or formula for finding the 

‘ >», Folaom Armes (+ 4 Broadway, ? 

‘ olson n wa dimensions of an tnduction coll for a given 
Inquiry No, 11%.—Kor meteorological inst, ements. | iength of spark; or rather every maker of volls 
Building plot 41 feet wide for sale; on Greene Street has hie own formula and does not disclose It 

old buildings; suitable for ener K. A. Cruik: | Nor are any two the same You willl find the 

shank & Co,, 14 Broadway, | dimensions of a lar@we number of colla given 
Inquiry Ne, 120, Por foot or hand power emery — Coll oh we cal 
vrinder with attachment fo? sharpening lawn mower In Honney's Induction ove whieh vn 
knives, or sueh an attaciment for an ordinary grinder send you by mall for #1 Surrviewene No 
Wanted, Pan Am, Baposition Paten: Novelties auit 1124: price 10 conta, gives full plans fer a coll 
able for souveniva Adipose J. M. 1, 0 Biway, N.Y giving a Gineh apark 
tnantry Ne. 191, Per centrifugal gold separating (8077) H. G. writes: I would like to 
wohiner ‘ 
rapeemmmndd know what a palr of holating engines will lift 

Vinest quality steam agg Bees he Mee lalee of the cylinder 20 by 82 Inches, with an 

Write Hoohester Cyolo Mia Kooheater y |8O-pound steam pressure Will you please 
Jnauiry No, 19¥.-hor machinery for making ©& | show me how to work tt A. Find the actual 

oolebot 

eel Ne, 198. Por manufacturers of small horse power of the engine from the cuba, 

tron ohn | mean steam pressure and speed aa usual for 

Shipping, Welahing, dredving, quarrying and rafting steam eneines Multiply the horwe power hy 

ehaine made by the J, 1. Carr Oo, Troy, N.Y 18,000, whieh will give the pownda that the 
taquiry Ne, 1¥4.— Mor machinery for powder mille, | engines will Hitt 1 foot tn | minute lilvide 
thautey Ne, 194, wan automobile lawn mower! thin by the heleht tn feet for the aamber of 
vaeoline preferred) with dotae hable poller pounde It will lift the heleht In a minute, from 

Tnauivy Ne, 186.) Por manufacturers of ouarette | whic h ahouwld be deducted the frletion of the 

—os a Wold n P _— , wy lhotettng machinery Vor example 1th) hore 

© Tochester Polding Hox Oo oohoater | 
‘ hoe LOCH EMD Peet provnreede 
make the daintiost designe in cardboard boxe of any | POWE engeline m 5, teM oot | vide 
kind lif to be titted SO feet in one minvte, then 
ne 
, P »thi 
tev No. 199. For manufacturers of merry go. | 4.000,000 “ 6,000 pounds, one third of 

: l whieh should be deducted for machinery fet 
Cite Pneine & Machine Oo Tonawanda, N.Y thon, leaving 44,000 pounde of 22 ton lifted 

steam fiding galleries and whirlita patoramas, Cate 50 feet per minute 

lowues on request 

7 ; ; M ue r a 

Inquiry Nae, 18. Por fexible steel ladder euit (BOT) ¢ ‘ ask A bout ning uf 

able for portable fire-escapes, ficient power to attain a epeed of four miles 
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Scientific 


MARCH g, Igo! 








the 
power, 


an hour in etill water, what would be 


epeed per hour, using same amount of 





going with the current, current running four 
miles per hour A. The boat will have its own 
speed added to the velocity of the current, and 
wiil make 8 miles per hour, as measured on the 
shore, and in the contrary direction can only 
hold r position against the current 

(8079) F. 8S. R. asks 1. Is the simple 








- : EEE 
a general way, of the most practical and 
economical way to establish a telephone line 
of short length? | wish to construct two 
lines, one about one-quarter mile, the other 
about two and one-quarter miles, in length 
I have never had any experience in this line, 


and will be pleased to have all the particulars 
A. You will need line wire of galvanized tron, 


if the line is in open country; or insulated, if 
the line is in a town where other lines are run 
along the streets Transmitters, receivers, 
calls, and lightning arresters, batteries, insula 

tors, et« will complete the outfit The list of 
these, with prices and quantities, will be fur 
nished by the dealers to whom you may write 
for rates. We can furnish you Poole’s “Prac 
tieal Telephone Handbook,” price $1.50 by 
}mall, which will give you instructions upon 
many points concerning the installation of the 


| 


motor described tn your issues of December 8 
and 15 to be ru» with one or more dry bat 
terles A. The diagram of the electrical con 
nection shows four ells, two series of two 
celle each, used to run the motor liry bat 
teries will not answer 2. | have used No. 27 
sheet iron, 8 In armature and 32 feet in 
eld magnet floes this affect its running 
A. The difference is that you have used a thin 
ner sheet tron, and will not have so much 
weight of iron in the teld and armature; hence 
you will have less magnetism and less power 
There is no reason why the motor should not 
run with lighter Seldsa It will not run so 
heavy a fru t. iow does the current revolve 
the armature \ If the current is sent 
through in one direction, the armature turne | 
in one direction; if in the other, the direction 
of the rotation ts changed If the direction of 
rotation is not i «6vyvou€6«6GWish 6UIt change the 
wires which lead into the armature so as to} 
reverse the current in the armature, leaving 
the feld unchanged rhe same can be accom 
plished by changing the direction of the cur 
rent through the flelds 

(8080) P. A. 8. asks: 1. By what pro- 


that 
breaking? A 
they 
ean celluloid be 
flattened? A 
moulded by 

Why the 
water (as In making 
the temperature? A 
any 


shells be softened so they 
Clam 
can be flat 
made plastle 
Celluloid 


pressing 


clam 
flattened 


cess may 


may te without 
eannot be softened so 
tened 2. How 


« that it 


shells 
may be can 
and 
heated oll 3 

Ni, Ci in 


duce a 


under 
f 


be softened 


does dissolving « 


batteries) pro 
The 
water is 
the This 
salt or sugar it 
chloride, 
not to 


lowering of 


simple solution of substance in 


iccompanied by a cooling of water 


can be shown with common 


with ammonk and 
lee It 
should be so, 
the 
chemical 


is very evident 


still more so with ought seem 
that 
means of dissolving 
When no 


the mixing of a substance with water 


heat is 
all 
accompanies 
the 


strange this since 


the solid in these 


cases action 


solu 








tion of it In water is always accompanied by 
an absorption of heat, a cooling of the water 
Sodium sulphate dissolved in hydrochloric acid 
causes a fall of temperature far greater than 
the melting of ice can cause 

(8081) F. T. P. asks: 1. What is the 
temperat of liquid alr A 112 deg. F 
by w sero 2. How and by what kind of an 
instrument is it found A. It is measured by 
a platinum thermometer This depends upon 
the fact that the electrical resistance of pure 





metals is proportional to their temperature 
above absolute zero, and would have no resist 
ance at absolute zero See . CIENTIFIC AMBRI 
CAN for April 2 and April 28. 1808, price ten 
cents each Where could I find a good 
article upon the subject of liquid alr A. We 
can send you ten good articles on the subject 
for ten cents each Also a good book, Sloane's 
Liquid Air,” price $2.50 by mall 

(8082) H. O. P. writes: Please inform 
me as to what an alum cell and bromide cell 
are, which are mentioned in your book, “Ex 
perimental Science,’ under subject of heat, 
page 180, twentieth edition, of what made and 
where they can be bought A. An alum cell 
is a glaas cell filled with alum water The 
glass cell is shown on page 619 of “Experi 
mental Sclence A similar cell filled with 


carbon bisulphide In which todine is dissolved 





till the solution is opaque to light Is an todine 
cell such as is used to ow the transmission 
of heat without light It is not a bromide cell 
as you term It, but an fodine cell which is used 
for the purpose They can be bought from 
dealers tn physical apparatus, or made from 
two plates of glass and some thick rubber 
Rubber tubing filled with fine sand may be 
used for the sides and bottom of the cell. Four 
acrew clamps are required to hold the glasses 


together 


(8083) A. R. H. writes: I have col 
lected a lot of bells of the form used for ele 
trie bells I want to make a set of musical 
bella, and have all sizes Could you let me 
know through your celumn or by letter how 
I could tane them They are not very far or 
much out of tune as they are, but | do not 
know how to alter the piteh of the note one 
way or the other A. To raise the pitch, turn 
the edge off In a lathe cautiously until the 
desired pitch Is reached To lower the pitch, 
make the edge thinner, removing metal from 
the inner or outer side at and near the edge 

(8084) E. N. C. writes as to an in 
expensive battery for lighting one or two in 


candescent lichts A. You will find the plunge 








bichromate battery described in SurrLement 
No. 702, price ten cents, as convenient as any 
primary battery for lighting one or two smal! 
electric lampe 

(8085) J. T. asks: Has the problem of 


seeing to a distance by means of electricity 


ever been solved If so, can you give me any 
information In regard to the latest work that 
has been accemplished in this direction? A. 


other pletures by 
for 
auecess in 


The sending of portraits or 
¢iectricity has been several 
We do not know any the 


of seeing to a distance by electricity 


done years 


direction 


(8086) F. D. P. asks: Can you inform | pressure at the bottom 


apparatus 

(8087) W. E. P. asks: Can you inform 
me how many should be in 
the primary and the secondary of an induction 


convolutions there 


coll designed to produce a quarter-inch Jump 
spark, using a cell which gives about 6 am 
peres at 1) volts? Also sizes of wire suitable 
for primary and secondary coils. A. The pri 


mary of most induction coils is wound with 
two layers of wire For a quarter-inch spark 
use No. 24 cotton-covered copper wire For 


use about S-ounce No. 36 silk-covered 
Full data, drawings and instruc 


inch 


secondary 
copper wire 
tions for making all parts of coils from 
spark to 6-inch spark are to be found in Bon 
ney’s “Induction Coils,” . 


price $1 by mall 
(8088) M. N. asks: 1. Are lightning 


rods a protection, or not, to a building, pro 
vided, of course, they are properly put on?’ 
A. Lightning-rods are a protection to a build 
ing when properly put on They protect the 


building in two ways 1. If the building is 





struck, the rods furnish a means of conducting 
the electricity to the earth without damaging 
the building 2. They act as a path for elec 
tricity from the earth up into the cloud to 
neutralize its electricity before the lightning 
strikes This may prevent the lightning from 
striking the building at all This is probably 
often the case For this service the rod gets | 
no credit 2. If they are not a protection, how 
did Franklin's discovery benefit mankind? A 
Franklin's great discovery was not the inven 
tion of lightning rods It was that lightning 
and electricity from the machine are identical, 
one and the same thing He invented the 
lightning-rod after he found out what light 
ning is 

(8089) A. H. asks: Please inform me 
if any of the ScrenTiric AMERICANS contain 
instructions for making a storage battery that 
will register 15 v ts or more Please mention 
numbers A. See ScreNnTIFIC AMER‘ Sul 
PLEMENT, No. 1105, price ten cents. You will 
require 8 cells to obtain 15 volts of pressure 
One cell can give but 2 volts. To obtain 15 
volts, join & cells in series 

(8090) O. H. H. asks: Does ice melt 
faster in a cool, damp cellar or in a warm, dry 
room Have had different opinions on the 
same, and would like to know the correct one 
A. The melting of a substance is proportional 
to the difference of temperature between that 


substance and the place where it is. There is 


no connection between the melting of ice and 
the moisture of the place where it is; or, 
rather, the place where ice is kept will soon 
be saturated with moisture, since ice evapo 
rates at all temperatures without becoming 
liquid. Ice will, for these reasons, melt better 


in a warm place than in a cool place 


(8091) A. L. L. My two boys 


electrical 


writes: 


are anxious to understand testing 
and electrical-testing instruments They say 
commence at first principles, as it puzzles 
them to understand voltage. They can master 


amperage and resistance, but voltage and po 


tential difference seem to puzzle them. Would 
you kindly advise as to what book or books 
they had better procure? A. Your boys may 

think of this: A man pumps water from a 
trough up to another twenty feet above the 
first From the upper trough the water flows | 
down into the trough from which it was raised 
through a pipe, turning a wheel on the way 


If this little example in water is under 
the boys to apply 


power 


stood, it will be possible for 


it to the action of a battery or dynamo current 


The battery or dynamo pushes the difference 
of potential up on tits plus side to a level 
higher than on its minus side. Then from the 
higher level the electricity flows down again, 
doing work on the way—lighting a lamp, or 
turning a motor The current of water can do 


work in proportion to tts quantity So can 
the current of electricity This is measured 
and called amperes The water is prevented 


from doing work in the friction 
along the pipe and the difficulty In turning the 


proportion to 





wheel So the current of electricity is pre 
vented from doing its work by the difficulty 
it has In forcing its way along the wire. This 
is resistance, and is measured In ohms The 
water gets power in proportion to the height 
to which it is pumped. So the electricity has 


power to do work in proportion to the height 


to which it is raised. This is its difference of 
potential, or, as it ts sometimes called, its 
electromotive foree, or voltage These names 
may later be distinguished from each other, 
but at first a distinction is hardly necessary 
Electromotive force Is also thought of as pres 
eure This is like the pressure the water 
would have in a pipe up which it is being 
pexped. The higher the ~’ye, the greater the 


Suv a dynamo may prv 


me through your information department, in duce a pressure of 50 volts, or 100 volts, or 


American, 


5,000 volts, and the current will 


We recommend 
Lessons in 
Brooker's 


made greater. 
“Elementary 
Slingo & 
$3.50. 


“Electrical 


electro-magnet which is 


current, and the 
note corresponding to 


sound heard is 

the number 

tions per second of that current 
(8093) W. B. 


exact 


writes: I 


lightning I want reliable 


for sale. A 








flow 
with more violence as the pressure in volts is 
Thompson's 
Dlectricity,” 


down 


$1.40; 


Engineering,” 


(8092) F. P. S. asks: Can you inform 
me why a buzzing sound is heard at a simple 
connected 
small, shunt-wound dynamo driven by a water 
wheel, when the dynamo is running. 
dynamo is probably furnishing an alternating 
the 
of 


with a 
A. The 


musical 
alterna 


am in want of 
information as to what extent 


lightning 


information, x 
than from interested parties who have rods | Boot or shoe spring 


rods prevent buildings from being damaged by 


other 


We have frequently expressed our 
opinion that lightning-rods are a great protec 
tion to buildings, both in preventing lightning 
from striking and in conducting the discharge 


to the earth when it occurs ScreNTIFK 
AMERICAN SUPPLEMENT, No. 998, price ten 
cents, contains a very valuable paper on the 
subject, from the pen of Prof. McAdie, of the 
Weather Bureau His word ought to be con 


sidered as final 


(8094) J. T. V 
| “Experimental Science,” on page 
| the author makes the following 
“In the search perpetual 
| efforts have been made to discover 
| which could be 
and its 


|}expense of 


for 


removed 
which 


and 
and 


armature, 
power 


writes: 1. In 
350 


would 


reading 


I find 


statement 


motion, 


vain 


a substance 
interposed between the magnet 
without 
intercept 


the 


| the lines of force, so as to allow the armature 


} 

but no such substance has ever 
| ered.” On page 481 there is shown a 
| electric machine, deriving its 


| 


series of magnets. 
quoted that a permanent 
attract its armature 
kindly explain the effect the 
ture has on the magnets of 
electric machine, that 


| 


magnet 


ie . ‘ 
in time? A. 


| * ” 
perimental Science” is 


| quite true. 


magnetic field 
derives its power 


The 


from the fact 


indefinitely, 
revolving arma 

this 
renders them 


been 


to be alternately drawn forward and released, 
discov 
magneto 
power from a 
Inferring from the passage 
continues to 
will 


you 


magneto 


incapable 
|} of imparting motion, as I understand it does 


The statement quoted from “Ex 


There is 
no substance which can intercept lines of mag 
netic force which is not also attracted by the 


magneto-electric 
that 


a 


machine 
coil of 


| wire revolving in a field of force, so as to in 
clude a varying number of lines of force as it 


revolves, will have an electric 


ated in it 
t re " it that 
which it 


exercise, 


force 
its 


j}number of lines of 


|} power is not lost by 


current 
proportionate to the force required 
proportionate to the 
cuts 


but 


gener 


This 


ean be 


used indefinitely to produce an electric current 
| 2. Does the temperature affect the passage of 


electric current steel 


A. Yes; 


the 
wire? 


through 


| every 


conductor has 
ance changed by a change of temperature. 


or 


its 


copper 
resist 


Car 


bon has less resistance when hot than when 
| cold Metals have more resistance hot than 
cold. The change of resistance for one degree 
is called the temperature co-efficient. 3. Will 
|} you also please advise the number of shots 
it is calculated can be fired from the new 
| 16-inch gun described in a recent issue of the 
Scientiric American? A. The life of the 


} 16-inch gun depends upon the intensity of the 


|}explosives. As to the number 


of shots 


that 


l can be fired before the gun gives out, it prob 
ably cannot bear more than 100 shots at long 


range 
| (8095) 


H. E. McC. asks: Will you please 


| inform me if I may solder the wires to com 


|} mutator segments’? A. Armature 


wires 


are 


| usually soldered to the commutater bars. 





(8096) E. L. M. ask I would like to 
}ingquire if the furnace of SurrLeEMENT 


1182 


can be used for melting lead, Babbitt and such 


kept at a steady 


cannot be 


and 
furnace 


metals 
electrical 


heat? 
used for 


A. An 


melting 


metals at a low temperature Its heat is so 
| intense that the metals would be burned. 
(8097) J. Z. asks: On a short tele- 
graph line of about 300 yards, which tnstru 
|}ments would you advise me to use—two five 
ohm, or two twenty-ohm, instruments; or 
would it be fust as good to use one of each, 
and why? <A. Almost any sounder will work 
300 yards We do not know any reason for 


preferring one of these to the other 





INDEX OF INVENTIONS 


Account case, merchant's short, H 
man * 

Advertisement pillar, © 
Advertising device, J. F 
Advertising device 
Alarm mechanism, T. H. Bowles... 
Amalgamator, T. H. Hicks...........- 
Amalgamator, clectric, L. H. Barricks 


Casanova 
Marsha'! 





Anchor, J. Shaw. Eipedereceses 
Arch skewback, W. B. Hughes. 
Automobile, J. Break... .......0.05- 


Backwater floor and stable drain, J. F 








H. Chap 


Westermann & Darling. 





For which Letters Patent of the 
United States were Issued 
for the Wcek Ending 
FEBRUARY 26, 1901, 
AND BACH BEARING THAT DATE. 


[See note at endoflist about coplesof these patents. } 


O68, T27 
668.749 
668, G86 
668,723 
668, 62 
668, 
Gon, 
660,016 
668, TOT 
668,769 





669,042 
668,707 


Balance sheet or book for banks, W. W 









Barrett 
Baling press, T. A. Killman etry 
Band cutter and feeder, automatic, 
Houweling . ecee seoe 
Barrel head, D. MeGee..... ceeee 
Bar lowering devi J. C, Purucker.... 





Fuller... oe eocee 
electric, O. Schneider 

circuits, apparatus 
of storage, 


Basket, R. B 
Bathing apparatus, 
Batteries with charging 
for controlling connections 
N, I Suren.. es coccesesecs 
Batteries with charging lines, apparatus for 
connecting storage, Suren.. 
Battery charging system, -ondar 
Waddell cocee TUTTI TTT . 
Battery system for signaling circuits, stor- 
: H. Suren........ ceececcceee 
; , A. & Diekinson 
Bicycle, C. L. Travis..... ce vee 
Binder, loose sheet, J. B. Irving..... 
Binder, temporary, C. K. Rosenberg 


» M 











Blast furnace, J. Kennedy 
Blotter, roller, G. E. Bardshar 
foat lowering gear, D. Roche 





Boiler inerustation, preventing, T. H 
|} Book, manifold order . L. Smith 
Book rack, J. Roset . 

| Boot or she I 








Races 
Casgrain 















tread device, G. E 
| Swan . . 
Border cutting and wall paper trimming ma 
chine, A. Allen o« 
Boring drill, J. Nitschmann ee 
Bottle finishing machine, W. P. Parsons... 
Box covering machine, H. B. Blackington 
Boxes, packages, barrels, ete., machine for 
8 king of ww, Gi. MN y eee 
Brake apparatus pressure regulator, J. G 
rthy ° 
trake 8 J. R. Cardwell 
tread raiser, E. B. Kunippl 


Broom, 8. J. Edmiston 
. P 


blacking 


Brush Le Compte owe 
Brush holder, scrubbing, Dounelly & Brady 
Bucket, bait, G. Ayers 8 
Burial casket, BE. A. Post 

Butter cutter, W. A. Hallenbeck 

Butter making, C. M. Taylor, Jr 


Cabinet, R. J. Buchanan 
Cable fixture tip, E. T. Burrowes 
Cake cutter, F. Grosvold 
Calipers, nose, C Haynes oe 
Camera, multiplying photographic, J F 
Standiford ° 
BE. M. Hallbauer (reissue) 
Shipping and storage can 
couplin Cc Dunn 
dump, R. McKnight 
r drafting rigging, railway, 
fender, A. G. Carlson 
seat head rest, T. B 
y side 





vA 








Beach. . 
& Torrey 
bearing for rail- 
way, J. J. Hennessey cere 
Carbon and paper holder, W. B. Pershing 
Cartridge case loading machine, J m4 
Braam ° . 
Ceiling structure, B. Maibach 
Centrifugal separator, P 





Adams, 
668,744 to 


Chair bellows, rocking, C. I Krieg, Sr 
Chairs, sanitary head rest for barbers’ or 
other, H. Marshall . ovepe 

Chopping machine, L. E. Hawes...... 
Chuck, rock drill, Docharty &6Wagner . 
Chucks, tool for extracting bushings of drill, 
Docharty & Wagner is 
Cigar lighter, electric, C. A. Bernhardt 
Cigar rolling table and wrapper cutter, I 





Liberman 
wrapper 
croix TrTTTr ° 
Cleat for metallic shingles, C. W. Conner 
Clevis, plow spring, V 8S. MecFerren.. 


cutting machine, J. D. La- 








Clock, alarm, O. Bartel gcceeeees tans 
Cloth cutting or like machine, England & 
Roberts coseceses sccceeneseee 
» De CORB cc ccc ccconcscsescece 
Cock, gage, Miller & Hart 


Collar and cuff dampening apparatus, F. H 
farriman 
Collars, et machine for 
Knapp 
Combination lock, ¢ 
Compass, ship's, H 
Composition of matter 
lubricator, W 
apparatus, A 
W. Traylor “A 
m nen-conductors, mechanism 
of, Blake & Morscher 
box or form, Therien & 


s] opkins 

Bruns 

Bennet & Beman 
Michalk 


Cross 


Compression 
Concentrating 
Concentrator 
Conductors fr 
for separation 
Conduit joint mold 
Gregory ° 
Cooler for bottled wine, ete., J. T 
Copper matte, desulfurizing, G. C 





Ashe 
Carson 


Cord cutter, 8S Wiesedeppe 

Crate, J. P. Bade . 

Creamery apparatus, J. Payne . dese 
Crucible and crucible furnace, A. Reynolds 
Crusher, W. H. Lingo ees oeee 
Cultivator, W. L. Beall 

Curler, hair, W. Connolly 


Harris 





Curtain fixture, A 

Curtain J. P. Muehlebach ° eae 

Curtain and pole support, combined, H. 
Cc : 





Cutter head, H. C. Hosier s i 
Delivery apparatus, coin controlled, Stuart 
& BeCRMels. 2. cc vccsvcccccvccvescecs ° 


Demagnetizer, O. S. Walker celeceee 
Dental press for compressing dental flasks, 
J. P. Gomes cece 


Disinfecting appliance, T. N. Thomson..... 





Display and sale cabinet, Putnam & Har 
man. . . eee “* eeeeeeese 

Door hanger, F. A. Engelbright. 

Door lock, C. J. Letzing.......... 





bench, W. T. Gregg 

separable apparatus 

raising, E. Pedigo...... 
A 


Douche 
Dough, 
and 
Dredge, 
Dyeing 
Kar, device 


Desy . 
machine, J. Steenberghe..... 
for treating diseases of the, M 


desk, L. L. Ingraham 

Ecraseur, M. Jaenicke 

Electric accumulator, P. F. Ribbe cons 

Electric lighting systems, junction box for, 
M. Waddell 

Electric motor 








controlling device, A G 
. . - 668,978, 

Mectric switch, C. J. Doran . 

llectric switch, J. & J. Jones Jr... 

‘tric switch, J. H. Spangler 

tric switch, P. H. F. Spies 

Mectric traction system, Thompson & Walk 





er ‘ 
Electrical machine attachment, static, G 
Werber 
Electrical separation of 
non-conductors, Blake 
Electromagnetic separator, 


conductors from 
& Morscher 


G. H. Waring... 


EKlevator See Warehouse elevator 

Elevator electric attachment, D. B. Fleck 

Embalmers’ use, vein dilator for, W. L 
Miller 

| Engine, H. MacLaury 

| Engine lubricator support, G. U. Merrill 

| Engine reversing apparatus, steam, Van der 


Noordaa & Hoen 
Engine vaporizer, explosive, R. P. Hansen 
Engine vaporizing device, explosive, C. FE 
Dawson 
eylinder with liquid packing for ex 


Engines 
plosion or interna combustion, L 
Bayer , 

| Engines, incandescent igniter for gas, C 
J Macomber 

Excavating apparatus, M. Covel 

Expense register, traveler's, H. R. Rich 





ardson 
Explosion 
Exposure 
Fastener 


Dawson 
Wager-Smith 
Glass 


engine, C. E 
indicator 
feeding mechanism, P. R 
Fastening, metallic lL. A. Casgrain 
Fastenings, machine for inserting metallic, 
A. Casgrain 


Fastenings machine for making and insert 


ing metallic, L. A. Casgrain 
Fastenings, making metallic, L. A. Cas 
grain 
Fence machine, slat and wire, W r 
Seargeant ... 60. cccecceveecvvcccvevveee 


(Continued on page 157 ) 





W. H. Miner 
ecvsee 








for warming 
6 





668,661 


668,779 
668, 74 
668,607 


668, 664 





608,804 
‘| 





668,820 
668,806 
668,061 
669,022 


669,003 





668,045 
¢ t 








668,621 


668,681 





668,005 

668,874 

668, 800 
&! 





668,888 
” 


11,8 











668,906 
668,922 
668,747 
668,992 
668,995, 
668,774 
668,830 





668,831 
668,708 


668, 








668,901 
6 





668,963 
668,734 


668,808 
669,051 


668 659 
668,986 
$68, 650 
668,636 





668, 

668, 694 
668,929 
669,009 
668,647 
668,690 


66S, 666 


668,979 
668,000 





668, 662 
668,887 


668,781 
669,052 


668,791 
668,040 


668,987 








668,773 


668,953 


668,706 
668, 839 
668, ¢ 





668, 850 
668,004 
HOS NE 
668,916 


669,02. 
669,024 


Hoo, 





669, 
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Screw Cutting Fence tension de vice, ‘ wire, J 1 { ‘Swat aes a b+ 4 - and GAS Engine 
. 668,850 ans  ™& burns KEROSENE 
vheaper and safer than gaso- 


“Star” poet and Fence staye, tool for applying wire, J. w. ounens | THE MIETZ & WEISS KEROSENE) 
Fender, W. H. Brook..... 


onal Fender, W. J. Connell, 
Feed a es Fibrous materials, apparatus for 




















































impurities from, C. Deleru > . «+» 668,007 P a line, Automatic, simple, re- 
FOR FINE, ACCURATE WORK | File case or cabinet, J. R Burton ae eheon GON, S48 sae Vig a battery 
Send for Catalogue B. File, letter, yerle.... cockwne 668,616 or fame wu 
Payerienerege oo Filter, ©. HB. Torrance............sscseee 668,782 | a lation. Belted or diregtly 
SENECA FALLS MPG. CO. Filter press, J. F. Pogue... ......60eceeeee 668, 802 beam bye oo po 
695 Water Street, Fish hook, PF. H. Pardon........+-+ss+s00« 668,658 aue batteres and all 
Seneca Falis, N.Y., U.S.A. | Fish trap, 8S. J. Knight........... -asseke 668,854 
. | Fishing tackle, T. Fenmelly..........-.e00+ oer ast 
' x r . J De cccccccsccceccece 668, 
ARMATURE WINDING, RIGHT AND] Fist cehuin" Dwell: 0000000002000 oer ETE: von 
Left, Handed.—An important paper for all amateurs. 17| Flower holder and insect trap, combined, Markie 0, g rot denhenn torte 
ean B opie Pay yyy J Herfert a ¢ ‘ 
No. 1139. price 10 cents or sale by Munn & Co. and | pushing device, G. M. Jenkins. . Bp ie 
ali newsdealers. Send for catalogue. Flushing tank, I. P. Clarke... ....++seee0+- 4 GASOLINE 
’ . | Flushing tank, automatic, J. W. Stevens... 660,08 
NGINES ia!) Folding machine, R. C. Seymour.......++- 668,719 
LATHES: TOOLS an SUPPLIES Follower, split, A. H. Baker..........0.+. 668,844 MOTOR 
f ] 20 eee | org! lie for axes, hatchets, ete, B. 
o SEBASTIAN LATHE CO Cin cianars 0 a el eee For MARINE, VEHICLE and 
Forging machine, C. H. Veeder... eeseee 668,065 
T Ils Ab t T | Fruit picker, T.’ H. Kruse... ot hess 68,715 BICYCLE MOTORS, 
Fruit pitting implement, A. J. Long........ 668,82 
els ou 00 S Furnace, J. D. Sigler..... 668,777 with Working Drawings. 
Furnaces, apparatus for feeding liquid and 
A perfect encyclopedia of tools in use solid pulverized fuel into, Vetillard & LOWELL MODEL L CO., 22 Wiggin St., Lowell, Mass. 
b in every trade and profession with eg se os ith eeveces pony oS 
OU _ . 7 . Game board, £ . Post ‘ «+++ 668,930 
CATA | prices and discounts of same Garbage eremat J. Te, White... .ccceces 669,054 MAXIMUM POWER-— mNiuM cosy. 
ANA ’ Garment hanger S. Brooks ccteccese Ge 
Mont omer & Co. g Garment hanger, L. Yonteff «ese» 668,808 peer’ | ard ° starch, 
petroleum, tar er’s 
T | C t Garment stretcher, Bishop & Dawson..... 668,620 ash. tanner’s liquor, 
00 a a ogue. Gas burner, Incandescent, Cervenka & Bernt 668,676 poo oli or fluids, 
Gas evaporating apparatus, automatic regu- hot or cold, thick or thin 
510 pages, well printed. Copiously |... — a cont a ETN ng OEE 668,780 wp Ry oe 
@ yas oO «w e ” er, 4 4 cn sonic 
illustrated. A valuable book of refer- | acid, J. C. Henderson..... eee 068,682 wuleh dies aul Ml. a 
ence for everybody interested in| Gas generator, acetylene, C. W. Beck, (re- the least expense. Simply 
tools or machinery. Mailed for 25 cents, sent to ee, 3 : . ne no ngeuass eae constreced Can be, ren at 
Gas lighting yurner, neandescent, G. elin. , 23 any desir ed speed. rfect- 
MONTGOMERY & CO., 105 Fulton St., New York City. | Gasket, packing, A. B. Pratt...:....... 669,047 | ly durable. All parts wo pm ae ‘Needs no 
-| Gear cutting machine, bevel, T. Coventry. 668,772 | skilled workman. Detec Oo is 
There is never any question 4 Gear, power transmitting and reversing, TABER PUMP CO., 32 1 Wells St., Buffalo, N.Y., , U.S.A. 
ty of a = 0. 8. French comep hs ees 668,914 
about the quality = | Generator. See Gas generator. Steam gen- 
B. F. BARNES ” 4 eee THE JOHNSON ROTARY PUMP. 
$$ Glass blowing machine, G. C. Pyle........-. 668,858 Simple of construction, positive 
UPRICHT DRILL. Ss | Glass press, P. Ebeling occeues cage Mn gan cor ene oust in ope 
The tool here illustrated is our 20-inch * § | Glassware grinding apparatus, F. Woodruff. 668,790 | pumping oa, at fan lard, 
Dril I, and we guarantee it to drill) up to 5 | Gold and silve r from the ir ore 8, apparatus glucose. acids, staro h, clue, var: 
lines in steel and 144 inch in cast iron “< for electrolytically extracting and de- nish, corn and water, malt, ete. 
























































at a good gait and w'thout strain. We positing, A. M. Rouse.. 668, os 2 Large sizes for irrigation. 
build larger sizes and will be glad to Governor, C. BE. Dawson..... . 668,955 | ade as a belt orstoam pump, or com- 
sead full data on our entire line to Grain binde “+r bundle carrier, . 668, 741 | bination, or operated by electric motor 
interested people. Grain scourer, C. 8S. Rider.... 668,860 | oT gasoline engine Manufactared by 
B. F. BARNES CO,, Rockford, IIL Grain separator, J. L. Owens. cc aeeees ve 669.015 | DAVIS-JOHNSON ©O., Station V, CHTCAGE, pas. 
——————- | jrinding mill, T. Cascaden, Jr...........+- 668,060 dames H. Rebley, Agent. 96 > Liberty St, J N.Y.¢ 
’ Guns, apparatus for transferring projectiles | - penengng-anenend 
CUYER’S PATENT from the side to the bore of, Dawson & ies N 1 c K E L 
DESULPHURIZING FURNACE SED: ‘inc 4 0b iacsacccanetabaamassvar aye 668,984 $e 
© | Hammer, magazine tack, G. EB. Haszinger.. 668,856 | 7 © 
Latest, Cheapest and Best.j Hammer, power, R. E. Kidder............. 668,790 | #3 Electro-Plating 
“ Harrow ‘tooth and holder therefor, M. J. os A it 
Takes the place of Heap RE er HRS ea ey 668,937 | =° pparatus and Material. 
: . Harvester cord knotter, self binding, 7. ea THE 
or Stall Roasting. Wardrop . 5? .. 668,989 | 2S Hanson & VanWinkle 
Saves time oney. Harvester, cotton, D 'D. * Miles. ° 669,045 | Be 0., 
eves thane ane aneney, Hat pouncing machine, H. H. T urner....... 668,785 me Newark. XS. J. 
Write for particulars. Hat shaping machine, N. EB. Kahn......... 669,010 | o= 136 Liberty St., N. ¥. 
: . @ » . Heater, F. P. Ziegler........ ceeceses G68,726 | Bu 
HENRY GUYER, Casilia 514 LIMA, PERO, 8. A. | Heating apparatus, J. Levrec a gia 668,856 | RS Da Aw Canal st 
Hinge, D. W. Tower. jbnituaaniea mentees 669,018 lh eas f . 
Hitching device, N. L. Dallard... ~.e+s. 668,871 
Hot air pave r or pumping engine, G. na GASOLI N E E N GIN ES FOR GOOD M USIC 
Cronwa TITTTITi tT cece , O2€ 
Hulling and polishing machine, F. M. Smith. 668,843 | f made by Witte are all poy bh Records. Dealers here 
Ice cutting machine, Butler & Hammond.. 668,771 | mght. They are simple, ONSENCT ive Bpinon” Piet, HAN > kind. 
Incandescent lights, apparatus for burning safe, durable, and guar- From 610, to 9100, rl nen en 
for flattening wire for all purposes , vapors fe Drodecing, F. M. 8. Roy.... — anteed for 5 years. Just oatera, 
nsect trap. ° )) eer eoesceecs x . « 
t®” Send for circwlars. fusalseine 2 and fireproof ohe eting, G. Kelly. 668,684 write for Catalogue A, Bene sonsine Trade 
ce sg Jar gripper, fruit, A. Werner........ . 668,700 | and see O Chew. Mark. 
BLAKE & JOHNSON, = Joint, F. H. E. Siegmund . .. 668,720 | WITTE IRON WORKS CO. Nat’! Phonogra h Co., 135 Fifth Av., New York 
‘ N — — Knit cap and making same, flat, N. BE. Kahn 669,011 519 W 6th Street, P’ J +» New Tor 
0. Box 7, WATERBURY, CONN. Knitted fabric, J. Bradley.............«.+. 668,703 . est . 
vr, Knitting machine, G. H. Gilbert... 668,833 Kansas © ity, Mo. 


BARNES’. Knitting seamless stockings with lacework — 


effect by machine ry, H. Brown......... 668,674 
NEW FRICTION DISK DRILL | roc sec"So'F ite "7" SRS TG T POWER! 







































































FOR LIGHT WORK, Bt Se tiid eo nodaxt sctde sonem MEE 
Has These Great Advantages: Lamp burner, F. T. Williams........... 668,725 WHY NOT BUILD 
nstantly chenged from 6 to 1600 without | Lamp circuits, automatic cir: reult closer for AN ENCINE ? Send Se, for catalog af 
g belts. Power apphed can be graduated | are, G. R. Davison........ eee .. 668,905 M 
al a — y amy ar — Lamp, electric are, M. H. Baker... 669,055, 669,057 ane hove sete oe Goat ngs for Gta. onarch Marine 
5 wonderful economy in time and great | Tramp’ electri c, G. Rasmt ieegte se onary an arine nes up to 
i eae ae | Fam slectrie are, ih. Rp - 98 A Fy Siceoeee tor Spades Reatass eine tn 
1999 Ruby Street, -  - + Rockford, ul. amm iedlne aes i Pabee ! aa models and Sne castings, and we sell arte " 
: ~— | Lamp protector, electric, B. Reki "S 968/639 Sa Griving Lathes, Cireular Grand Rapids Gas 
, BE. B . 5 ‘or 1g Lathes, Cireular , 
The ATO Ae aes - |aeee oe is Sees Rar erent Far aatetee 
7 olishing . Our Cata- Grand Rapti 
The completion of the Gas we Latch, R. Franken........ A ees SS 600, OOS logue shows our line tnchading Boil- wits, Mich 
Throw away your bat- a Lathe, Sellers & eh il ROE Ee 668,718 ers, Safety Valves, Pu isties, . ay 
teries and use them no | i wood teenie, A.D. W aymouth. +++» 668,698 Water Gauges, etc. Cat ‘04 stamps. . 
- » Aut ker Afting jack, J. F. Norman.......... -«es+ 668,716 e 
a, near thenae Limb, artificial, A. Gault. oes . 668,634 SIPP ELECTRIC & MACHINE co., PATERSON, N. J. . 
se during the life of ae echalker and plumb bob, combined, F. 
TS Se hae _° gat aemeriinenes Reyes ...! ees,g08 | The ** Wolverine ’’ Three Write ‘“ ” 
.- Liquid } 1 Fe Om | 368,87 forcat-|  ...THE... MALLINCKRODT" PATE" 
MOTSINGER DEVICE L outa eate 4 or + sag re G. . ne e nry ; ; 668,875 pcg we Gasoline Ma- alogue 
m’F’G CO., i ae con 7 “Gebater oo ais | Pine Engine. NICOTINE Bay ny AND VENTILATED SMOKING 
Pendleton, oa. 8.8. A. Lock and latch, E. T. Zack.. e+e. 668,764 Tod caly eoreeany ont oolt > ana FOR A 
or any gas engine or Locomotive tenders, '_ ‘spring draft | go he, gen. ‘ 
motor carriage manufacturer, | rigging for, W. H. Miner..... .. 668,006 | = pepe wy Preeti. You may appreciate the exquisite flavor and taste 
' 
Loom a weaving tufted pile fabrics, J. 1. —s | cally no vibration. Absolute- of a good smoking tobacco, but you can never have that 
| Collins PER «ET Bp EE ie .. 668,679 | ly safe. Single, double and enjoyment with a dirty, foul-smelling pipe, thorough! 
IMPROVED Microscope for Projection. L abric ator, F Ww. tdwards..... sdcoduall . 668,514 | triple meee ae iationery \ urated With polsonois. ploctine elcen, so bitter an 
z MITTEENEE, TC. TRE cccccccccccsccsccses 660,017 | motors from BP. be Me to the taste, his is effectually remedied in 
wou — | Match safe and cigar cutter, combination, WOLVERINE “ Mallinckredt” where the juices are completely ab- 
with keys | O. & F. EB. Anderson........... 668,619 MOTOR WORKS, sorbed before reaching the mouth, and assuring a cool, 
to unlock | Mattress clamp, H. L. Romaine............ 668,854 | Grand Rapids, Mich. clean and healthy smoke. Money refunded if not satts- 
standard | Meat pounder, M. Peters........... j _ = eee — | er eu h. ean | Rd conte eaes. according to 
and change | Mechanical movement, J. EB. Hallett.... | 20 sae Ge he A pe med, vey! aone. 
instantly — | Metal, implement for use with molten, A DYKES AUTO TOOL Send for illustrated circular “Ss. A.” with prices. 
combining | ie. MEDERUD: < vx>'aaaueeeaene eos 668,638 SET No. 10 THE HARVEY & WATTS CO., 
also poluri: | Metul, machine for making expanded, 1 Brig 387 Broadway, N. Y. Station E, Philadelphia. 
y MOO cccccoeneocscouues ccccccecss GIGED aus eS ot anton 
stamoscnpe. | Metal, making e xpande ad, H. BE. White... 668,679 BUILD YOUR OWN 
F ow rojec- Metal structure, expanded, C. B. White.... 668,668 AUTOMOBILE AAAAAAAAAAAA AA AAAAAAALLAAAAA 
’ aC- | Metz allie leaf, device for applying, W. H 
tion objec- . e 
; Cc . 668,849 
dl t ° . » SAL a a 
flat field, well lighted and clear definition New sub- Mint "granulating corn, corncobs, ete., C Ens Sor now Cat, Supplement. } he Ame ra 
sta. ondenser on & new syste Illus ad cire Spencer : . . 669,048 rican 
eatalc nal ; oe. tree. ——e arated eiroular Mitering machine, 2 Tyk ' S786 ST. LOUIS AUTOMOBILE 
QUEEN & CO., 1010 Chestnut St., Philadetphia, Pa. | Mop, wringer, J.B. You 668,703 AND SUPPLY CO., * 
“ Motion, By for trs ansmitiing rotary, J 2222 St. Charles St., St. Louls, Mo. A b 
H. Pendleton ncevesence 7 - +e» 669,086 an peli . - 
IT SIMPLIFIES DIFFICULT WORK | socah Jon W™isottars : ee Pint Ant apy Coe Ain utomopdtiie 
There are many unique features ~ Motor grouping system, F. apepars, 668,162 
our Hand and Power Pip Mower, lawn, F. Holdshoe...... ones 668,877 : 
fareading and@ utting Mac hine Mower, lawn, L. B. Shogren............+++ 668,758 
Opn nl ~~ C toning Die Head with Mowing machine, P. EB. Kuhn wees . 668,019 
eonvenient cam" movement. . Fieve Musical | instrument, self-playing stringec od, - és: TEACH, 
Chasers, set by graduation to any size _  B. Sehmeider .. 66... .eceeeeecees 668,885 | 
needed. Can be released from Thread- Nailing machine, J. Bird. .s....-0-ceees ees GOB,S46 | poh crs Set re 
ing while in motion, opened to permit Nut lock, O, O'Sullivan... .....eccceeeeenee 668,738 | ray’s Plates 
pipe beine cut and closed instantly Nut wrench, vehicle, G. B. Spurr... +» 668,693 | enmaes, ane, COED, areas, Bioycles 
and positively. Send sor ron od ‘ | Ordnance of large caliber, automate, Cc metal goods. NO EXPERI 
THE MERREL MANI von Hanneken ..... wereTrT TT . 668,885 
TURIN 1’ Ore concentrating apparatus, A A. Frane is 668,852 
RING CO., ‘Soi Curtiss’ Se. Toledo, Ohio | 6... concentrator, C. A. Christensen... . 668,950 ay The Hoy. materials, 
Ore separator, W. A. Redding . = 668,742 bh se today Peges FREE. 
NEW VA N K EE E Ores magnetically separating, G. 1. Ware P. cuay a" 6o. Pinting Works, OF cae a ERE 
| ng ° sbcctese e200 cececceses 668, + 
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DRILL GRINDER, | Pier eitinaxing “inwehine, ."'6)" Wes’ oanse | GERE GASOLINE. INE ENGINES» 


Requires only @N E adjustment to grind any | tervelt . . +++ 668,943 | iN Ol ENGINES MADE 
ize drill within range of the machine. Paper registe ring instrame nt, T. © Dexter. 669, pet) BOATS i 
Paper weight and chart case, J. H ‘arve r BIN <P! 3 Boat PRames | 
SIMPLEST, FASTEST AND BEST. Pen, fountain, W. W. Stewart OORT THO a en cx YAO sone Wh | 





GRAND RAPIDS MIC NIGAN 


ARTESIAN 


Gage Jaws and Calipers done away with. | Perambulator, W. EB. Crandall 
Saves time, breakage and wear of Drills. eee hromoscoph appararas, F. BE. Ives 
= *hotographic shutter, vet 
WILMARTH & MORMAN CO.. | Pucmeenshe, ooo collecting device for 
153 Canal St., Grand Rapids, Mich., U.S.A. use in instantaneous, A. Weiss sone 
4 Picrates, making, A. C, Girard 


Is the leading publication of its kind in America. 
It is a high - Ay iMustrated monthly and is a record 
and review of motor locomotion throughout the 
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| bric, double, P. Ruthardt Wells, Oiland Gas Wells drilled world. 
‘ ) > ? ’ a 
. ender, bee W. J. Haye ‘ f § by centract tc depth from 
as Engin € Pipe wrench; h Jac Ph - 668,045 q to 100 feet. Iso manufac- 15 cents per pew ; $1. ~ or year. 
Pipes, device for preventing leaks in steam ; : ture and Surmieh Ae phen re- Foreign subscriptions, 
IGNITER J. Biraiaam * gaat | quired go dri complete | sola by the AMERICAN NEWS CO, and allt 
x df Placquet closure, BE. B. Hess : 668,918 | and Mounted Steam Drilling branches. 
Comp) . Planter and fertilizer distributer, seed, P. F Machines for 100 to 1200 feet 
The Best Thing on the market aa Te - 688,912, 908,013 Write us stating exnotly what NATIONAL PUBLISHING CO., 
. ter ke oewae ~ + 669,08 
Latest and most improved model, P ~—. F er Bie oz. . “tive room. . . . ee 608,926 SB te m4! West aath St., NEW YORK CITY. 
8 Send for Circular Plumber's trap, B. Riley...... --+» 668,776 | PIERCE WELL ENGINEERING AND SUEPLY Co, 
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158 Scientific American. Marci 9, 1901. 
You Cani’t Afford to Guess 








Irinted clippings, device for preserving and 
protectin \ Mertin (i 

Printing machine, W. Splackhaver ! 

Printing press blanket, Hill & Ray 668,910 



























at results in the poultry business. If you fail to raise the chicks, you simply have bual- 

’rinting press paper slitting attachment, J | ness. The way to be absolutely sure about getting the chicks is to employ a Cyphe ‘u- 

I Fromm 668,915 bater in your hatching. We guarantee them to last 10 years and to outhatch any incubator 
Projectile, F. Alessi ; made. The bext way to know about it is to read our 224 page (8x11 in,) book, **Profitable 
Propagating pot, H tird 668.767 Poultry Keenins.” Has 250 illustrations and covers the entire subject. Wetvend it for 10 
Propeller, screw, R. Westphalen 668,701 | cents in a Ask for book is Circulars mailed free. Address nearest ae m1. 
Pulp digesters, ete., valve for wood, J. A : VPHERS INCUBATOR CO. Boston, Mass., Wayland, N. ¥., ©uicago, 

taker et al 668,046 | 
Pump, W. L. Rom 668, ¢ 








Race horses hecking system for determin 


ing the form value of, H. M. Breen 669,021 . 
| Rgilway brake hanger, T. W. Saling as rc Ee’ ¥ *y 
| Saliwes electri G H. Davis 668.710 to Gt ‘ LARGES I Cc AMERA 
Ratlway rail support, single rail, F KB | eye 
Behr Mie it | eh * 4 + 
Railway indie“ hanid tees “te z ' | N THE WORLD 
38, DOE 











rails j 
Brown 
asioay snisig switch, i: arsingion | IN DIVIDENDS 
Ratlway signaling apparatus, W fume j e 
Ratiway tlhe, metallic, Gadd & Martyn | ranal, according to the last censns, to practically 
668, 705 $10 for eh family inthe United states, was dis 
bursed or the wines and mining er ies of our 


tam, hydraull H. V. Blake 
Razor, safety, | Kk. & 0. Kampfe 
Relay, 8. G. Brown 

Roller sereen, M. Fb Hutebisen 
Rolling mill housing, B. L. MeGary 


| eountry during the past iM those 
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Receiving these En« 10u8 Div ide aie 


| | Over 2,000 were Paid by Us 
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Retary engine ‘ i Jensen j 
| Rotary engine, J. B. Peek, Jr o80,000 being stockholders in the several dividend-paying 
tell the time, but time Rotary gas engine W. H. Aldrich om, 617 mines of which we are the sole fiscal agents, and 
never tells ipon therm Rotary motor, ¢ W. Newton 60 © “ Hig h we have financed during the year, the 
reve e upo e on 
. . Rotary steam engine J. J. Freeland . Oe, 8 of 0 
They become heirlooms. Rotary steam engine A. T. Welch Hichest Being 35 0 L t 1? 0 
o . ] Ruler, blackboard, W. H. Fletcher . ‘ owes 
accurate in their « d Ruling machine, paper, R. Wilmans OOS. u44 ak 1%@ amount invested in the stocks, and a moch 
re. Full Rui weled ‘ me pal , aa " wer ratio of profit on their cash nim value at 
age. ul uby jewcied, Sales receipts, ete., system for ontro i ne present tine sh , © sell 
steh always has and recording, F. J. Hoffman 668,714 iphlets of Working e. frat 
‘engraved ca Satchel or grip, cabine J. 1 Be HOS, S45 myers, latest o- 
e ope 5! lig guaranteed. ew oe ‘i * ton " ~~ ET ABOUT OURSELVE 4 ; f 
fl Sa ~ lo i] wy dod . . 
max ebrase Saw swage, B. Chaines 668, 678 | - our successful plan of WAS CONSTRUCTED ESPECIALLY 
Sea ffold pasta He and adjustable, (. 8 ow 6ox,627 | gz investments BY ORDER OF THE 
Neale ‘lectric attachment railways M aT ly obviated, 
also COMBINA TIO R BLANK | 
~ z ets | Seeee. ee which divides the investment among | ( | HT I¢ 1 A ( +( y \ 
Serew, jack, F. H. Stillman. bi dividend payer wnd first issues, insuring é i <4 
4é , 9? Hecoudary ee ry, W Jt bow ber ; large and regular incon ill t ee E 
» “lary : atters J Lol is .. ee 660,064 | terest to investors desiring = an r \%( ) Y 
eeder and cultivator tooth ‘ 4 usual returns for surplus funds, maile« 4 | | N 
Rowell 668,717 free with explanatory letter on request, pS ESAS 
By the late Pref, Elisha Gray. Lb -D- the famous | Seeding machine force feed Is I Kad I pid . 
electrician and setentist. A book of familiar talks on wards 660,028 
science that has received the approval of the greatest sewing machine fan attachment ‘ ‘ DOUGLAS, LACEY & CO., , , . > , ; > 
lights of the age. In 3 volumes.—l Barth, Air, Water. Mele 8.840 | " > ‘ . naman RAI L way, TO PHOT OGRA PH 
lL Buergy, Heat, Light, Sound, Explosives. Ill. Kleec- e = a BANKERS AND BROKERS, THE ALTON LIMITED. 


tricity and Magnetism A scievtifie education in itself. | ™* Woes mine feeding mechanism, W. J 66s, aoe | 66 BROADWAY & 17 NEW ST., NEW YORK. SEND A 20. STAMP TO GEO. CHARLTON, 































































ntechnicai, lucid 1 fascinating in style. Decorated | .) . mid im sabes, Sye)e c y a he Cuvyaho G. BP. As, C. & A, RAILWAY, CHICAGO, ILL., 
cloth, 0c, net, per vol. At all booksellers or from ay ar § age 3 . - ~— + ah one i ye : — Li Cursa ~- paaeee: AND RBCEIVE AN ILLUSTRATED PAM 
FOROS, HOWARD & HURLBERT, Publishers, New York. | ships’ bulls, scraper f lL. W ns 668.SU5 | BRANCHES < ath ADELPHIA: The Ketz Building, PHLET WITH FULL ACCOUNT OF THE 

—- Shipping and = storag mbined, M } a‘ he Fisher Building, FIRST EXPOSURE MADE WITH THE EX- 
GAS d GASOLINE Covel 688.081 Louis: The Sec urity Building, re,cubenanyY Seateure. 
an Shirt watst M. ft Jonhimen 08, OS 
CNGINES Nhuttle, H. C. Fowl 668. GSO a . : 
, _ ° Signaling apparatus, selective j A. Bar ANYBODY CAN 

sing Natural (aa, rett 66S, (7 De You Raise Chick: R i Chi k 
tian, and Gasoline di- Skiving machine, G. Dzuris 6688) HW business if they start right. Our ends on ho cudnt. Ourine 8 
rect from the tank, Slag, treating furnace, 8. W. Vaughet BOOK pen foo t. Ouriip & 
to WH. P., actual. Slitting and winedls achine, C. Koegel 068,754 " at bas 3 cckation, an 2 treedinn, Sent for & 
The qn ened eld Selita sulfate fro brines btalning will beep 9 ion pt Tel a rs Ain stamps, Printedin 5 languages. 

‘ An Co. Rater aad i th 668.671 ruling and te tant : Reliable e Fecthsinpe all over I neu ba - 
Y 1 i u wer 7 . - > on ~— 5 - * ° 
1" Rpringtield, ©, Se a eS Game Rettable Incubator and Brooder Co.. box B 106, Quincy, tis on oines. Low x 
Spool, F. B. Bueding 668,973 
} Spray tube for nebullzers, W. & J. Boekel 
THE OBER LATHES [2000.05 i lice 
For Turning Axe, Adze, Pick oa ‘ “ts —s ‘ . & HM. . Brake 
Sledge, Hatehet, Hammer, Au | Spraying macht \ ud plant, J. & A 


ger, File, Knife and ( hisel Han it Brake ley ; ; <* aos O50 OR A ZL USES. MADEAS REQUIRED. 


225 N.UNION ST. 


SEiiG Giditinns, Giale eleatere' | Ukatape ‘to wenden eettnete, apparatus fot gfe Za HARRING TON& KING PERFORATING C.CHIGAGO. 






























Table and Chair Legs and other itixing, W. T. Mathews Cities, HM 
J trregular work. * ition anne ator A - The .: ¥ Hes tao 
Patented. Gm Send for Circular A.| se a A eonenld. “ ean sie = - st ‘SEND NO MONEY 
The Ober Mig. Co.,10 Beil St., Chagrin Falls, 0.,U.S.A, Steam generator, O. 1D. Orvis GUS, 755 | ONLY: (2. 15° if you live within 600 miles j 
Steam pipe exhetst head, ©. A. & G. A ce y ene as Ig ing = »» CAF further send 
youn rt ° 
HIGHEST EFFICIENCY a, eee mats 1.00), cut out arid Fe 
4 attained in the Steam trap, F. I Reduced to the most f al al { 
Steam trap, ©. H Efficient, Safest, Simple ‘you this HA 
STOVER Steam trap, atin S| Sue meocoatncal Voss joan Rout toh Oak 
GASOLINE folding camp, L. G. W 9 668, 826 We guarantee our machines per- O. D., subject to 


examination 


Pies & Beaumon 68.000 feetiy automatic in action, to ex 1 Y anmenemnine® 
ouc e 


apparatus 








ENGINE 









heating and king, A hever “68.902 tract all the gas from the carbide, " 
: 77 and absolutely no over production it at your near 
he ros Sugar precipitating, ¢ Steffen “8, 77S 
> e cheap Surgical inatrument, G rmok 668,011 or loss of gas. Approved by the va- est railroad sta 
ont. Wette for pa oe es : ¥ J tion, and if feund 
ont. Write for prices, rious Boards of Fire Underwriters « 


Surgical instrument, J. &. Manly 
STOVER ENGINE WORKS, FREEPORT, ILL. Suspenders, J G8. Tiffany 668,880 to 668.804 
. Telautograph transmission, G. 8. Tiffany 668, 895 


Telephone signaling devi W. 0. Metas NIAGARA FALLS ACETYLENE GAS MACHINE Cu.. 


Telephones, |e ee ei vice ggg) ee ers fate and cman 


rhill coupling, I G. Maver 


Sofie cred Matel’ Wack, Witte ws ter | inreshing machine aleve, H. Loyd wis,7 J : THE AUTO- CARBURETTOR 


Standard sizes 10 to LO Dghts. Ex- 
clusive territory given to responsi 
ble agents. Correspond wit 
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tery and exac - 
as represente 
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th 
of desks (hat others sell at at double the 
“r' railroad agent $12 7 and freight 
TAL OFFER PRICE, J charges. The 
desk weighs about 180 “pene and the freight for each 



















































































100 mil ili beabout 50 cents; 600 mil t 61.50. 
prices, catalogue, cte., with testimonials | jn boxes for food products, manufacturing made upon a new principle furnishes a reli- | He NE eisait. 3 Zin : long, 3 2ft.6in wide,’ ft 8in 
and references Estimates cheerfully Haaker & Mullins 168, 834 | able explosive mixture. Easy ignition and | TH ESK high. Made of earefuily selected oak, beau 
furnished. Agents wanted rire, pneumatic, P. 8. Griffith 8,733 | qrestent = yet , by ma ety finished in antique, full {finished back, extension 

2 e, rubber ble ‘ ohn ‘ ade © ‘ te or rec C0 
f A Tue SRPLEX INTERIOR rt ’ i { le Ma h v r | tae nis, od | Especially adapted to automobile and cycle nesion oak ro drawers, epring Jock with dupticnse a 
1 / j TELEPHONE CO., ea Tg . titine Cd, Pilling mayors. Our cu towers say it is the best) on curtain, 3 drawers on left side, lower partition for 
’ 431 Main St.. Cincinnati. Ohio ongue depressor, folding, ¢ eestng Carburettor in the market. Wemake also! books, book closet on right hand side. drawers. penell rests 
e ’ ; ae wind - oy estat habe, the Register Valve for, enatrolline the | and eard racks in intert shed, dust proof curtain. 
Toy ballding blo 2 Annet flow of gasoline or other fluids rite us 
CREAT POWER-SMALL COST. Toy building block, B. A. Faller for prices and booklet on Carburettors. THESE DESKS °° of the la estdesk mak- 
! ax { strength, dura Tey house, J. L. Baker Gasoline and Steam ees and Automo- ers inthiscountry. Every desk jerthe manu- 
af with Track ewitch, overhead, 8. A. Worcester biles built to order and —_ facturer’s BINDING GU ARANTER, Cy celal €12.75 
oe ~ § bet don < Trestle and extension ladder, combined, J The Avery & Jenness Co.,30 W.Wash ington St.,Chicago _— oS — the - Bak — yes iat b+ sed with bat | 
visting Engines f | S. Tilley = a SOEBU cK refi ress, 
: (iamelty Ibe . ; . 
Trolley catcher, Powers & Snyder | 
ot Cradle Ol Trolley catcher, Powers & | Our 4 SEARS, ROEBUCK & co., “CHICAGS, ILL, 
cone - Truck ur. G. Ruoy saoloog | Specialty: | 
mt Trunk and wardrolx uo binatior Pr 1 Kr k- , a 
: teal | Trunk and us.sea | Rocke es ie P= SEND Fon FREE CATALOGUE. 
geared heat Tube, See Spray tube 
' mm piven, on Burning crank pins ané eccentrics, machine rats avin Prairle State lncubator Co., 
~ , aac ri 
A ineolien Engine Ce, FP. O. Bes lil4e, Kansas City, Me rs — iting : a’ Peibel NIP me ont description | { Homer City, Pa 
wwe ‘ rine ‘eo The eT, 6 ; = 
—— | Typewriting machine, J: Feibel ws ti! | AMERICAN BOAT & MACHINE Co. = |_ ieetatemeninemmmmmnnilll 
& EXPERIMENTAL WORK. | Tspewriting machine, B.C. Stickney 668,743 ao) ™ 797 JEWELED 
MODELS Inventions developed, Special Machinery. Urinal, W. H, Dewar 668,872 ROW, SAIL AND PLEASURE BOATS, | 
. V. BAILLARD, Fox Bidg., Franklin Square, New York. : .~ | ~ Boas , ae oo pd Marine Station. ST LOUIS, MO. etjasted, patent regulator, om windend 
alive stomath A lipte ve y > genuin 
- Valve gear for steam boilers, interlocking | MATIONAL _ SPEC CIAL 
or the Celebrated § 1. T. Cooper 668,811 movement. Ladies or Gents size 
- Smith improved Automatic | bP  CwM per ieee corais ) ; eh WARRANTED 20 TEARS. lik 
S Valve or cock operated by ball float, ets | | i) » \ ) 1c Goid plate hunting case,elegantly 
° FIBRE CLEANING sive or cock operated by ball floa writ erfection Air Mattresses coaraved it for wing Mobete 
: ent of Vehicle brake, ( t. Bolter = af . i om watch made. Bust be seen to be 
MACHINE, sBeEict| Yovicie brane. Cie other: For - CAMP - YACHT - HOME - HosPiTAt sprressed Sailer tora 
in existence. Vehicle spring, P. Lier \ON-ABSORBENT. HYGIEAEC. ODORLESS ) days, ser ur f It name and 
AGRICULTURAL IMPLE- | Vebicle starter, brake, and power storing y ey Bay a p- sesigl ~ 
MENTS and SPECIAL. Movie ee phe, amine. If found satisfactory pay 
MACHINERY. Veterinary float. G. W. Teufel 668.722 —s on Suntes cone 
APPLY TO Vise and attachment for same, drill, J. J Me | charm sent free with every w atch 
ms chanical Fabric Co 
Stevens 6S 605, € ’ Write at once as thi anpear 
THE ¢ SPANGLER MPG. CO. YORK, PA.) . nic batters, H. de Rufs de Lavison GON RBS agin Na” CPG. 6 InbonTIN 
Wagon, T. V. Bdwards HOS ORS M84 Nearhorn St , B420, Chicago. 
Acetylene Gas Burners. IMPORTED Wall, portable, H. B. Copeland 669,041 — - - 
Warehouse elevator, portable, E. Brown 668,971 
n Schwarz vereenes Lava ey a ma | WH materials, ‘utilization of, Bell & / 
ighest awards in all Acetyiene Expo- Suber O08 047 
eine. “ee of one wreus of foes Are Watch pallet, adjustable, A. V. Johnaton 668,901 
a omen aE rie ner teeted arn ‘ . chow ‘ par * d ee 
anlond ta Send for Price List: Ww wy i t fushing apparatu kn. J. Gat a nae 
Blowing. Sole Agents for Water closet flushing apparatus, W. H. Os 
ae ly bs the U. 8. and born 668,000 
Oe om, . Water closet lve, D. T. Kenne 608, S27 
Perfect Alignment. Canada. ated. Gaaae Ventilation dace & tecels. ‘| very often, and if we only knew your address, we could turn over to you inquiries 
M. KIRCHBERGER & oo. lard 660,062 ¥ ‘ g 
° 50 Warren Street, New York. Water wheel turbine, ©. Stone 668,824 | by the hundred that come pouring into our office daily 
Water wheels, regulating device for impact . 





ee Nn NERS Sila tah Sat ees | Read the “Business and Personal Want” Columns. 


boxt from a net of my Bell 68S, 828 


Beat Butte tng Ma- Wheel See Water wheel nati x . — " 
teriais morethar one | Whee! construction, C. ©. Dollison 463,908 | There you will find inquiries numbered. Read them carefully every week, and if 
half the boat factory's Wheels, ete., fastening for, J, O'Meara 668, 282 
cit dinate bees | wales cn hear, | You ean furnish the goods required, write us at once, GIVING THE NUMBER OF 
S00) per cent, Launches.) Windmill, Dempater & Kline : 668,812 


Sail and Row-beats.| Windmill lone stroke gearing, G. A. Oniver. 668.729 | THE INQUIRY every time, and we will put you in communication with the parties 





pancline Bnapes. | Windew platform, portable, H. M. Craw lesiri ' inf . y , , , ' , 
FORD once ease ss eceneenrrenrene teens e908 | desiri 1¢ information. may get an order or many orders by simply reade- 
PRED (MEDART. man. REPT “St” ee +. > Genes iring t Oo ti ou Vv get order o i orders by simp ear 
St. Louts, Anas (Continued on page 169) ing Our BUSINESS AND PERSONAL WANT COLUMNS every week, 
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Wrapper, shipping, H. Baskerville..,..-.-. 668,705 
Wrapping circulars, newspapers, books, etc., My 
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applied, elastic, adhesive, 
and non-sbrinkable. 
and moth proof. 
about }¢c. per sq. ft. | 
will treat an average room. 
Price ® cts.per!b. State 
the kind and conditivn of 
wood when ordering, and 
instructions will be = 
iven. Is also the best filler 
or open-grained woods. 








Newark, New ¥ ork. 
(Inclose stamp for bookiet. 


‘A MUFFLE AND OVEN FURNACE 


Lock Box I 


for heating and tempering Tools of 
al! kinds, Cutlery, Taps, Dies, Ream- 
ers, Milling Cutters, Springs. etc., 
to the best possible advantage. (ost 
of operating on city gas 8 or 9 certs 
per hour in continuous use. Mix- 
ure of gas and air can be so regu- 
lated that a perfectly non-oxidizing 
atmosphere can be maintained and 
a perfect heat secured. This fur 
nace is mounted on a hollow base is 
fitted with muffie 6x8x12, and will 
allow of the substitution of a fire- 
ciay slab for the muffie when re- 
quired. No tool-room furnace is 
complete without one of these fur- 
naces. It wili ae, aoe mt to any re- 
8 ed shop on 
riptive Unetrated: catalogue Sree. 
Chicago Flexible Shaft Co. -158-162 Huron St. Chicago, 1iI, 





PURE Fey 12-4 c0s-) ABSOLUTELY 
REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEX! 


MATERIALS 


ROOFING MATERIALS (atamalen 





ACETYLENE 


| DO YOU KNOW that the most light, teast trouble, 
reatest comfort can be sec’ ured by usin good buryers. 
‘he best burner is D. M. STEWARD'S WONDER. 

Write, inclosing 25 cents, for sample 

STATE LINE TALC CO. , Chattanooga, Tenn., U. 8. A. 


They have the life, elasticity and easy 
riding qualities of all other good tires, 
and vas punctured are easier to mend 

Detach from rim, repair the leak, go on 
we way Fegoleing No plugs, pe orsplration 
or vrofanit 

Simple ien’t it? And it’s just as easy 
as it sounds 


G & J TIRE CO., 
Indianapolis, Ind, 





OR Fools >» SAWS 
4 JOHN 


ETC 
Fr. NEW YORK 











